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(54) TRANSMnTER 
(57)Abstract: 

PURPOSE: To form the transmission/reception system in which much more 
information at the same frequency band is sent by solving it that the 
impossibility of transmission information quantity cannot be increased when 
a fi^equency band is limited in the transmitter sending a digital signal. 
CONSTITUTION: A modulator 4 implementing m-value OAM modulation in a 
transmitter 1 assigns n-value data of a 1st data string to a signal point 
group formed by grouping signal points of n-value 1st data string and p- 
value 2nd and 3rd data strings on a space diagram and sends a modified m- 
value QAM modulation signal. A demodulator 25 of a 1st receiver 23 
demodulates the n- value 1st data string, a 2nd receiver 33 demodulates 
the 1st and 2nd data strings, a 3rd receiver 43 demodulates the 1st, 2nd 

and 3rd data strings, and even in the case of the receiver having only n- - , / M 

value demodulation capability of n<m demodulates data of the n-value 1st , . i<i7[ C 

data string when the m-value modified multi-value modulation wave is 
received in the transmitter. 





LEGAL STATUS 

[Date of request for examination] 09.03.2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3248807 

[Date of registration] 09.11.2001 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1 998.2003 Japan Patent Office 



<^m^^7-3 2 2 2 1 9 

U3)&mB ¥J^7^(199S)12^8B 

(51)Int.Cl.« /rrtSSS^ FI 

H0 4N 7/015 
7/20 

H0 4N 7/00 A 



**iS.* *lf* if*JB©ISt5 FD (±11 8M) 







#iS¥6-79432 


(71)t±5SSA 


000005821 




<22)ttiJIgQ 














3FJ5K6^(1994)3^25B 


(72)^B^# 










iRFlii^5-66461 












^5(1993)3^25B 










1 


B* (JP) 


{n)imx 










iRfSI^5-132984 






(32)S^B 




¥5(1993)5^100 








(33)®^<ti5il 


i 


B* (JP) 








(31)@^«±?g? 




4tM^5-261612 








(32)ffi5tB 




¥5(1993)9^243 










0 


(JP) 
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(57) 

s >- ;^ 7^ A &m*-r 5 d i: ^ ses i: -r § . 

i: ^ 3 7^- ^ 2?iJ Srfl^;^ ^— 7'y ^ A J:©<l-^i^ 

^ Sri!i t) $)TT^f^mfS©Q AM^ii{B^^3i||{11--5.„ 
§g 1 Sfl^ 2 3 T-ttaSI^ 2 5 J; t) nf»©^ 1 7=^-^ 

n^m 2 sft^ 3 3 T-tt^ 1 7=^-^ 2 

W, 3 Sfl^ 4 3 T-li^ 1 7^-^ ?'J, ^ 2 7=-^ ^ 3 
7=-*-^'?iJ$:m^r?)di:{c: J; t). mfgc^ff^^fii^lSjK 

^T- 1 nfil©^ 1 7=-^'?lJ©7'-^ Si^H-r^feii^g 




(2) 

1 

S^tt. ±13^ 1 M^^±i3» 1 ^ ITIE^a-r-tTiEI- 
$g^e^-rsi^i:*)t::. ±1311^:^0 -y ^ i*i©iS«;7=- 

[a««5 3 m»)^^<bm^ic'f >^-'^-^^*^•^^- 
[0 0 0 1] 

So 

[0 0 0 2] 

[0 0 0 3] ttiT-*)7^i^<5'-'l'TVCDfejl;^^*^ft3£?£S 
c^=ISffl^bT-g^5*Wb^^^TV^i,tC^g'feV^„ 

[0 0 0 4] ^ig{b-r?>«s^®^^'-f&^^^-*^^ H 
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2 

Mb. «|ga3jia4ffi3lT-^2.ci:#M^ bV^o 
[0 0 0 5] b>!Pb«^l©*a-#.iP?>»^c^-&. 

mmtta^o ifbl^S{^l■t^-l^^^^e«'^^■^^ 
S{i^*> b < !±s^^T-^©-9--if;^ ^ - ^ 

IB©&ii-9— f^©F^®§<i^*> ^ < <iS^^©S^ 
ttx Jitji©l^S:<4tf«t>fiBt-&5i:''^^?>o 
[0 0 0 6] ^^S«T?.ffbV^■(535l^^&. tfiJx.^T'i^ 
;UT VS!l3^^tSC(i^f*®tt^©^*^ti^®ji^'-^ 
t&f ^ 2. t«$g«©iS®ffi ^ BE#©S(i^S ©F^®S 
gait i:WAz:14#5R«) ^nt v^2>o 

[0 0 0 7] CCf. CtltT-lC^^^tlXVN^TVfiil 

[0 00 8] t.-fy=i>^ )VTy(D^MWL^^:^^i^ bTN 
TSC-TVe-l-&i^6Mbp sCE^bfeft^<&4tt 
} PSK^^^fflV^TDM;^^■t•#'Il^bblO©^7>X 
4 ~ 2 0^^ >^;i'N T S C©T VSffi*) b 
< (i 1 f^--^' >;7.;V©HD T V5&S(j^-r?>*^*^*i*^*T' 
TV^S. $fcHDTV©fl&±j6i{i2l:&5!ii;bT 1^^^>* 
;i/©HDTVft^^{i^* 1 5Mbp sllS©-7 — ^ '-^ 
$gb. 1 6'feb<(i3 2QAMS^:^^S:ffiVNflfe±Slj5l 

[0 0 0 9] Si*«MStM:^fSitj3V^Tti^ffiil^$i^ 

Tv^:^>Kt3I^^^i^ *$fiicti!e*©ej2l:&s:-eSfi^l-^^- 
to 1 >^;i/®HD T v©SiiaSic»ltf!t^-\' >^>'W^ 
!0 ©NTSC©Jl?^^:^5:Mffl-rSo :s®fe». HDT 

vs«i©asBtFa^t^ttm5^^ >*''^®N T s cmmt^ 
^mm-mx-s^j^^'t^'omm^t^^^-^^o ntsc^h 

DTV©K3li:®Fa®S<i«s §^^®St^14. 

V^X.2>o 

[0 0 10] »:{^]l^£tfei^$i^tv^?.^^e*:^^®HDT 

V©*±iSii^^ttHDTVM^^l 6QAM^3 2Q 

AMi:v^ofc^j^£*®^m^■e*®^^ffi^lb-cv^5(c 
40 rg^c^^o ^#®T:^^</fi!{2l®^^. m^-*^-'^^^^ 
U Trt IC43V%T *) If ;V*^lf -^{S^^P^t- 2. T VS® I* 

T-#fc. b*^b. tJe3fe©7^>';S';wTV55iM:^5?;T-(±. 3 
©J;^^£«fe^^c^3v^T^i±<s*^*sw^T-^T. tvs 

7^y^;VTV]teSI®*«e«)'Et»il5r^tr*)®T-7^i^ 

50 fc, ciniitie*®QAM^®a^:5^®<i^.-^>®<4§*' 
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[0011] 
[0 0 1 23 

mfii©«^ii^$:fg^ ^ ^ ^iSas i: ^^«^ j^ft-T i> 

^©AtjSBiis (r, 61) T-^^T-tS^^' h 

;Hll±T-Ptt©ft^i^©^ffJP SK^fe L< ttSJf^AP S 

[0 0 13] 

[{^ffl] cicD«fi)(;lcJ:oTA;f7{§^i:UTnfil®7^-^ 
$:^J-:^ml7^-<5'^|Ji:^2 7^-^?|JS:A::^^•^•^ 

n m(Dm^!^mz ^su u ^ cDm^i^m ^mi^-^m 

©n-jTCD^T^— ^lc§!|t3$>T^ c:©it^.'^^©cf'©ni/n 
'5r©e^..^t) L < tiiiJU-^.'^Pt^ 2 T^-^S' !?ij©#7^- 

to 0 1 4] ifetc. p>m«::Sptt©^fai§<£JtoSft 

{c *5 V ^ T «i±i3j3lftfl^^& Sit 
7'</^A±©pjS©{i^iSt^bT. ^rpife©!!^;^ 
* nM©fa-t^P{c^f!| « 1 5=-^ ??ij©e^>£«^ 
S^fS, *{c^^t-S«^J^Sf©ff©p/ni^©{i^ 
.^tc p/nfil©^ 2 T^-^J'^USr^f&^-a-T^IS 1 

p = n©S^i«J^c^3V^T^inSf©^f^,■^S¥^fcB^U 
^{C nflSr^j&^-a-m 1 7=-*-^??iJ©a^^'<&^ISB^-r?.o 
[0015] W±©tt{^lcJ; t)illfi^gA»e.®iBl-<g^ 
*§{3bfc«^s ;*cST>7^:^i:#•fit©^^g@tg*^&t>-^ 

^mm.x Ji^ 1 7-- ^ ?ij i: ^ 2 T^- § 5 o 

^l7='-^?iJ©§<t*^T-&S<, bTilS5H4©$>^e 

^J'^USrNT S CifcttHDT V©ig,^fi56^^©fg^TV 
^2 7^-^?iJ^HDTV©]^^fi&^^©ig^T 

tg:;b^*)OS<i:^T-liHDTVff^Sr§«T-#5, CI© 
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4 

C i: .t t) N T S C i: H D T V © © -5 7^ ;b 
[0 0 16] 

immmi) J^iT*^B^©-^^Efi«ll^o^,^Tv mm^^ 
[0 0 17] :$imm(Dmmmx-it^i^^ jiBD Tvm^ 

10 fc, HDTVfl^«|©7^i;^J';Ki-^!£:g3^b. S^-^S 

i3^s^«®©^:^^a!-«.So 

[0 0 18] b*b*:^B^©7^>?^';b^|ta^gf5i:P,t)IT 

^a*) b< {il3^fl^^B©v>rn*^-;5©7'D 

«fi£ttQAM. ASK. PSK©<t5{cCon s t e 1 
20 1 a t i o n±lr{=^<^$:gESrs^{i©5^i^^;i/^ii 

;5iC;T-feti«, i:-©?^^T-*)iSffl-r-&s*s, — :3©a^ 

[ 0 0 1 9 ] S 1 tt*%BJ3t::<t S<SillSe©>'^7^ 
^*ll<&^^1-o A:^ja5 2^^g!t@?ga5 3i;^^^4i:jll{s 

^^^ii^^mnm i j±a?s©^ii<b$nfcA;'3«-^s::0- 

SatlI8S3lCj:>)^lv^-^?lJ. D..t^2 7^-^?IJ, D 

2. i:m3 5^-:5'?ij, D3ic:^gib^^^4Jcj;ti. -^il 
©^i:bTi^fsa5 5<t»3tB;bb. T>5^^6{cit). c 
©^li{l^{ieii^7{cj;>)Ax«Ml Olcji^t>ns<, 
30 c:®{l^(±AX«M 1 0 ^C^5^^TH:T>7^:^ 1 1 T-§(g 
ffi^^l 2m;»5titS$nx T>7^:M3{Cit) 

[0 0 2 0] iiftm«tttx B.mm^2. 1 . 31. 4 1 }C 
J:»)^1S«^2 3. ^2gf3^3 3. ^3§««|4 3 

\zmhfi^. ^r. misimmz 3x-iiT>y=-±2 2^ 

40 [0 0 2 1 ] ^2S<t^3 3T-{i. T>y^^ 3 2^-fi-l. 

xxtj^ 3 4x^iiit} vf=.mm±mMm 3 5 tc j; ti ^ i 

7=-^?iJi:^27^-^?iJ*5«iS$ti. ^fijc^ 3 7 i f? 
-o©7'-^3?iJ{cAJ5£^n. {±i;t;gB3 6 J;t)m:t;^n 
•i>o 

[0 0 2 2] ^3§{f«ii4 3X'litT>y'i-4 2*»e>©A 
*»{iA±;a5 4 4 IC A t) fl^ii 4 5lzX*)mi 

m2y'-^m. mz'r-^ ?«j© 3 ^(o^-^nf-m.^-^ 

f\.^m.m4 71CJ; 13— o©7^-<5'i¥i:'&: ?3tti:^gl5 4 6 J; 
50 [0 0 2 31 ti±©J:-5ic|^bji{i«il iPS.OlBl-OMl 



(4) 

5 

ftc i 0 -o®«?s^T-if Igor's: s sfe«si^*f i-t: 

©'ttt6t:{& DfcpALffiCfe^ 3 •^©«^S:Pl^K:fe^|■r 
?>:l^:4s■5Jtgi:^fci>. ^yilSlHl-SiiflONTSC^HD 
T V iiSM^SSiH D T V® 3 -:>®7^v'<5';i'T 

So 

[0 0 2 4] ,J^MT>7^:^S:ffl>'^fc'i>^itm^ 

ftMHDTV§Sft-C#?.. Ell S:^?>taftB^1"?'tN 

^Hil 5 4 IIJ; D U 5 5 i:T>5^:>- 5 2( 

6{Cct>)eJ^if§5 7l'J:>)«Sl 0l::iS>)e3ISS5 8{c 

[0 0 2 51^1 §<a^ 2 3-C-(i. 1 
?>©See-^^ail3^2 4{::J:t». ^ 1 7^-^?Jl^*B^ 
T?.5^-<5'^«^1-S. |B]«tbTs ^2§{s^3 3i: 
m3^M«l43{i. ^l7^-;5'?iJi:|B]CI^^©7^-<S'i¥ 

[0 0 2 6] T-ii^ g-a5©lftB^5:-ri><. E12{±3ife#l 
[0 0 2 7] X*«^H:A*SI5 2izX»). ^SSUKS-e 

^® 3o©7'i^<5';Wl^t-^^$^^» 
[0 0 2 8] B!fe^{i^*5X:'J$^ttfca-&. Bit^fs 

$:l|2 7---^?iM-^. ^#{g-^©®lS^m^5r^3 7^- 

-:3©<s^{±. a^^4©F«iia5®^^A^J«i5 6 lt:X*$ 

bT<i^--^©{ae^^iit> < ti-sst 

4 ©cl'T-tiiaiiE bfc 2 o©ffl6^?K©#''? ttSta^ 
'^4^TV^. ^tt©QAM{i-t^^f ?>c ^^A±rSP6 1 
^©{i-ttt^l AM'giigie 2i:^2 AM^iSiie 3lC 

^SE©-5*.-ott^l AM^^Se 2lcJ:i3AMSP$ 

i§6 6Ci^5.n9 0° sin (27rfct) ®« 

^T-^2 AMSHiie 3t:jge>nv #{tfflMte^^5:S 
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6 

{^®BftB§ti«BS1"2><. 
[0 0 2 9] ia3©l 6«®-fiS««i:QAM®fe^^-< 
-xyi'7<^^A®^l^^^flBV^l!j^'^S:i5iBJf ?>o ^ 

^§i4x-^^^s^-t©<i^{i^ m.-^\.tz2-o(Dmm^ 

kcos2Ki.t(D-<^ b;i/8 1 i:Bsin27rfct®'<^ b;i/8 2 

® 2 o®^^7 h ;i'0-^fiK'<i5' h )\^r-mMr- # i> » o ^-^a^ 

QAM®«-&aiv az. as. a«®4fit®ffi*ifili:b». 
bz^ ba. b4®4fB©lS*ifiS®i!fl«^-&^-*'^<t^^*<' 
1 6 ^(Omn s^i^m^X- # ?> o H 3 ®^ 1 ^PST- (±M^ 
,-^8 3©Ci.^ ft^i^8 4®Cx2. ©•^,■^8 5®C22> 
ff^jSS 6®C2i®4o®<t-f-*^^^ftt'?)o 
[0 0 3 0] Ciitt'^^' ^^^0-ali;'<^^ h-'l'O-ba® 
•^J^^^' Cii = aicos27rfot-bisin2;rf 

ot=Acos(27rfot+d7r/2)i:^c?>c 
[0 0 3 1] c:c-e0 3®ii:^ffi«±t^i5it2.o-aa 
F^©SB(SSAi. ai-azF^^Az, O-biM^feBi. b 

[0 0 3 2] m4(D±^^^ ■^s\ 
i&^(om^^i^'^^-t^' c:©fc«)#.'^^4b i t® 
tf^lcM)5&;^-&5cfct:J;!5x 4 b i t ®lt#fe3l*s l 
JUfflo*!) l<5''f A;5^d-;' ^4't■5Jt&i:^2>-• 
[0033]EI5C2 mffiT-&-'^4^3abfe^-&®^® 

S<] tc tt&{i^,-^F^©SESE T- # 2. :e It gl i ^ ^eiaS 

{c-r?.. 4>b^ !t^^©<g^,^Bg©8§Ki%a£Mitfc^^s 

JO §{t«ST-Ji^®2j^F^®iaS'J*^HIii:'fe?5x 

i>s^<5&;i.. fieoT-ISetIlc{i0 5O<tdt-^F^PS®K 
Bl--r2.®*^il^ bV^i:V^t>^^tV^2). t^eoT 1 6 QA 
M®J^^A 1 =A 2/2«:2.e^,'^®ES*s-«SWiC^ 

S£^nTV^So 

[0 0 3 4] *^a^®3^{i«6 1 ®^-^^ ^ 
-^^ 5:^ 1 7^-^ 27^-<5'5'M-&C <fc ^ 3 t^- 

^?ijicic^i!i-r2)o ^bT06{cs^t-<tat:> le-ir® 
(t^ji^*) b < {ifi-^,'^i¥?& 4-p©{s^.-^Sf ic^SO b. ^ 

l^_^^ij(3r)4-r)®7^-^^*-rs &^®<S^-'Sffl^i!l 

40 t)^Xi.. oS!?^l7^-^^J*^l 1®^'^^^^"^ 
^|iB®«l(s-?;^Sf9 10 4o®{t^;^®^-^®v^rn 
i)^-o$:i^ftb. 0 l®«^(i^2ftPS®^2{g^,'SII 
9 2. 0 0®«^. ^3fePI®^3<t-^i^SI9 3. 10 
®i»-&^ 4 ftlS®^ 4 9 4 . ® ®&^ 4 o® 

g-^,^® tfiip f, — offld^.^** 2 T'—i' 9'J®ttl-ii& b 
T3lkb-r5im-r4. »:C1 6 QAM®^-&^ 2 7^-^7 
?ij®2bit. 4fil®7^-^. 6 4feQAM®^^4b 
it. 1 6fit®7^-^S:9 1. 9 2. 9 3. 9 4®#^ 
f!l«-^^8P®*® 4 -ocom^^^^ b < {iiiJft^.'^^gf t ^ 
50 7®.fcdt:S]»)^-t5. if®^tE*)?*^iEmi:*2), te 
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^;^©9 1. 9 2. 9 3. 9 4--.©ffl t)^Tttm l7^- 
bT^l7^-^fiJCD2biti;|g27^-^J?ij02bi t 

m<DM:^ifim.mx-^^o 

(0 0 3 5] ZZX-mSlZ. mi y^—^-^m 2 t: 5/ h i: 

M2 7^-^J'?iJ(D2 tf >y v(Dm^^xmt:Tj<-ro 

[0 03 6] HD TYm^-^iisMm^ii-m^ 

2v'—^n^nw&iimm^^m^^x'^:ih\z^^. a 

P S K © Sm ■> 5^ A T- (i ^ 1 — ^' ?|J ® N T S C ffl ^ 
ISQAMXtt. 6 4 Q AMCDSffi'J^^^ A 

ne>S:SOSLUT. HD TV®B5^^$:f§?,Cli:AST-#-So 
[ 0 0 3 7 ] 9 (DJ;^ icft^j^F^gB^&^Sggttc 

b*:^^. 4 p s K s{i«i7!y> e.^-c» 1 mmvimiiX-m 

KS§6I$: AToi: 1- i> i: T- 4 P S K $r ^ ;/£ It J& Ato© 
^EIi'r•<^:V^o UA^bS:AToS:iilitb5&Asp, i sqam^ 
ai^a fc-rSi:3AToOS t» 3^©ffi*i*s,i5>gT-$)5. 

4 P SK$:i5lfl^SJ®^{::lt'^T. 9{g©Ji^ 
;u=\=-Srjg:>Si;-r-S. {5l^,^^bJ&V^T-4PSK©{l 
^i^S: 1 6 Q AM^- KT-jSSSC tB:«:t;*iJffl3aj**!.W. 
*fea63ai^©S:tt,||b<3&S. «Mejil©»^ffi 

«M©JiMa;;tjAsti::«;f -SST-^^eg 

T•^CV^„ i|f*7=i?^5';i/TVJ!feiASi8iie^ixSt4PSK 
©§fIM*5:::'cfi{caill^cii:*J^ii[^tLTV>5, — M-g- 
Sbfc^tfi^n?,© Sd^fi ^ ± if S ^ t « §{iM© 
^iH4©B3S*s^^1-Sfc«)^qJtgi:V>^-5o t^oT. 
4PSK^-H©3l{ia:tj|±M^-a-'&:V>, ;i©fc»16 
QAM^- KT-^M4 P S K©fl^..^^i^?>J^^. jgff 
il:*$rtie5l5© 1 6 QAM<tf)TlfS:^SCAs«£:-gi;;fe?,c: 
tA5^^.$tL«., b^v^i:Pge>nfc«M©«;bT-(i 

[0 0 3 8] *^B^©4t^(iH 1 0©ia(;illS9 1 ~ 
9 4©4^©^S!JM^,-^il©Sigt<£^-r:ii:tJ;(5. ^ 
M 4 P S K M 1 . 6 Q A M ^ii© j^iim :tJ T If .5 C i: *^ 

[0 0 3 9] ^CT-§fi^«ti^MtBiJi;©H^^B^e> 

fg«l2 3©S^t;^^Clc^^^T3^!i'^So 

[0 0 4 0] i-r. y't^i>)\ymsm&ihmi^mm2 
mmb 1 tt 4 p skjuii^t^) . ©la 2 xmn\.tz^ 



(5) #11^7-3 2 2 2 1 9 

8 

tiS. ^liS5 4f{i^m;*igpi 2 1 {cj:t3. KMs 

^^2-^(Dm^vzm^xmmm.m^^&.n$Lmt^^ 1 

- 2fflmS^iSIolg§ 1 2 2 i:ai^fflSi^jSi: 9 0" '&Mifi 

mtA^m.m^^Mmt^m2-2m{<Lm^mmmi 23 
tcin t) s cm ?> ©fflffl^^iSJi^figs 6 5 T-^fiE^ 

[0 0 4 1 ] :i<D'm(0^mm^7.-<.—:!i.dr^T-if5'j^-^ 

10 ± i> 4{) {3 -jiset) (ift-^,.^p^ iig^tt^HPi t -r i. © 

ifinWLhitii-oX\,^^o -oo^JhbT. e^j^l 2 

(11). m^!^ 1 2 6 ^& , (0 1) . m^i^ 127^ 
(.0 0) . .{1^,"^ 12 8^ (10) t^mi^tzm^^Tji 

■to ^©a-^4PSK©^lgft«2 3/!)SiiS^7=^-;5' 

ism-r^tzttnztiv^i^^)ummn5 1 ©tts^»{c-:sw 

±©JS*ifttAsS5)<$tli>o Ell 8T-8{iBJ-r5i:^l §fl 
M2 3Ai7^i;<5';i/iifI«|5 l®ft^=&4PSKT-§{s^ 
^©{-S{gu£i»5^M{t{i^©SiSt5ti{itoi !? 0 - 
F^©B§Si?& AToi:^^-rs i:jgfg|il^©9®«tiATol:^ 

20 ±x-mmrtnt. m 1 §ft«s2 3 ifi^m-^mtt^^, 
[0 0 4 2] »:izmisimm2 3^zov^T^!!'^?><, mi 

SmWL2 3 ttillfi^S 1 iy^^cDmmm^i) b < 

f@lfl«l5 1 A»e>©4PSK©Jg|<i(i^$r«Ml ©©(f^iKg 

^12^^bTs 'J^^©7'>7^:^2 2T-§{Ib. 

mi ^mm 2 3 a^^. y^i^-^jvmmm 5 1 © 4 p 

SK*fctt2PSK®M-9^S{Sb. T'Pi'JVTVmx^ 

^y^—'S^mmm(Dm^^^m-r?>J:'5^mm^tixK^ 

30 [0043]^19H:^1 S{iM©«fiE7'D i'ST-W 
Ml 2*>C>o«j^^7>^^2 2T-S{tbfc. c:©«^ 
(iA^jgB 2 4 i t) A:t; bfe^. MjS^S^IUifS 1 3 1 i: 

7t/2msmi 3 2izxtjmm^t.m^mmmifim^^ 
ti. ^^mi ffiffli^ai(SEs 1 3 3 i:^ 2 m^m^m^ i 

3 4ccj:t?. ia^^bT^^S^ii(;^As&4?3S3i:LTtft^S$ 
fi. ^-1" 5; ><y?^JSliiiaS§l 3 5tJ:f)^^ a;^d <>> h 

sijtc^><?3ffijAbTiasy^n. ^ 1 ^sijw^ass 1 3 

m 2 iSSiJII^IilES 1 3 7 1 J; U 2 o©aji: bfc«^{i^ 
ti^ 1 5^— ^' ?ij||^g|5 2 3 2 t i I? m ^—^mz^igm 

[0 0 4 4] c:::T-SfHi-^$rS2 o©'^<> h;i/Eiifeffl 
V>TSiB^-rS. 7=i?^;i/j^M«l5 l©4PSK©5SlsS 

iSjtacJt^ 1 ^mm 2 3 T-sii^nfi^tt. ^ bfsig 

^«^»-^v'^XASi^<7S:Via=Seg;&^fifT-{i02 0© 1 5 
1 ~ 1 5 4 © 4 o©ft^,.#,T-S-a- 
[0 0 4 5] biPb. ■SII^{ie3llK4'©yf Xtfeit^ 
©S^^^^^^j4tlM^^©^#S:Slt§:fi$nfeff^,-S{i 

^^-■(^©/^^©^^-^©^fflic^^ij-rso m^i^t^ib 

50 h7f)S»:^{Cti;l. fei.iS^I5H?£«^5i:7^-<^S:a7t 
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- h fiirt T-«^i- 5 tz mzitmmm^s^m^m^ t tut 

jlA:t;®^M^i^ 1 5 1 A^E 2 0 © I 0 - ani I ^ 

aro. I 0 - b«a I ^ Aro®^«it-^s1-^ 1 mm^ 1 

iSlKf ^©ffititt^ 1 2 3 ® 4 P S K ftffiSfsS 10 

jifi. ARoic^cixtaicicig^-r^o c®ii{sft{£ffila 

fji4AToi:^at-5. ^®:lhK:J;•3T>7^:^2 2®itJ^ 
g# r oU±55: ?> -o T 4. ^ 1 SfsM 

®^}f^l6QAM. 6 4 QAM^§M-r§»-&^ lS<i 

«)E25 (a) (DX^i^mm^l-tfi (7r/4 + n7r/ 

43ftfg*iCtC<tf3ffiB3S?S^3^X-§?.o X> 02 5 
(b) ©<t^Cn;r/8©^S©3SSill±Cl 6'^©fe 20 
^.■^^Kg-rniSiB^^iKS^IiliiS 1 3 1 ic 1 6 3ifS;5^ 
©ll^l^S^^^^^^ffl^^ ^ i: ct {f^^-^A^^ii U 
MM4 P S KM 1 6 Q AM^iifs-^©IS3lli^4^^f-S 
^T-tSo 3©»-&A./ (A.+ Az) =t an (tt/ 
8) i:>5;^ioCJ^ftMl©©-^.-^^8^^^i2^<"^^«^ 
J;v^, cc-C-QPSKfs^«:§{s-r5:©^^%X.Ti^ 

?, . n 2 ©i^M^ofi^/SiteBais/^siai^ 6 7 © i 

^CM^j^ateea: (018) ©QPSK{s^©fe^,-^(u 
^5:AM^©S^5:fiS-r2>- il^jt-ti-o C©«-&^ 

1 ^mm 2 3 ©M-^;Sffie«iigi5 1 3 s ttm^j#,©^e 30 
[0 0 4 6] »:\,zmmmnzM*)m9(D^^ v)mt:m 

,401 8©7--i^^;i'i2l{l#5 l®4PSKft(£j^fftll 
;*3AToJ:»3At<-r2>o fSh. 119©^mi©©<t-^ 
..^8 3. 8 4. 8 5. 8 QCDB'^itmUXTnirm 1 4 P 

«i 2 3 T-Sfs UfcH^. w© 4 O©{I^,"^{±0 2 0 ©§ 
h;i.0©»l#S'M®CA5.» t^oT. ^ISfe 
«S2 SttEQCM^.-feS 3. 8 4. 8 5. 8 6®V^-rn 
4S{ib-C*)S2 0©{f-^jSl 5 1 h^JirU. (11) 

^ (in 8 ^^ bfc i ^ ^ ^<3«^ 1 ®^ 1 

9 1© (1 1) . oSU^lT^-^^'J© (1 1) T-fe 

^„ ^2ft|5g. ^3*|!S. ^4^|iS®^-&*l^«'^>-"^ 

mir'-^mimm^ti^^ -^^'^^ ^is{3«s2 3tt 

1 6QAM*)b<H:3 2QAMt)b<{46 4QAM©2I 5 
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— ^J??!]® 2 b i t ®T^— ^®af^4a^t"^^ ii'v^-S. 
c ®«^{i^ 2 T^-^J' ?'J^^ 3 7^-^ ?njo«^tt^T^ 
1 4 ©^fiJM^i^S^ 9 1 ti^tzibmi -T- 

o 

[0 04 7] u. a5M©*^Si§©a±^^::lSB#*^^cv^^t 

0 9 © i a ^i;«^©<I^-'^«8g^:5^©-fi§© 1 6 ~ 
6 4 QAMT-^m-S^o b*^L. guili© J^o lcSfe±{n 

5„ :r©«mD'^'V b©ff*.±tf='^ ^*^^^^B*iTt- 
S^2 0W. ffiSISMT-*)l 0 0W~2 0 0WgST-$. 
So i^£-oT. E19®ctd^t{3^.-^^?»^^'^1 6QA. 
M-r-4PSK4{E3Sb<t^i:L-fcJ®-ci 1 6 QAM®tSiii 
{i 2 Ai = AzT-fe e> 3 Axo'^JSi:*: t) m.tiX-mM-r 
S i: 9 {g S i: tS: S „ IS Attt -a- ?> «?) 4 P S K 

®9m®S^3*''i:>^t-fei'= *^o4P SK®^1§:{I«S 
%,/J^S®T>7":^T•§{tDIt6^^Ucfc^^-rsi:^ 
ttili^t^.TV^S^gST•H:3n:e^t®ai:t)4^§?. :i httSt 

bV^o F!lx.«4 0W©i/>^7^AT-H:3 6 0W.i^Sfc^C»3 

[0 0 4 8] %^T*^»si:Si*^t^^t:©s<s^ 
T > 5" ^ © § ft ^Sf i: 4 »^ t> * ^ ^ ^ ^ ^ ^ 

[0 0 4 91 c:ti^m<$.mKm-^^t4TSKit'hm(o 
$-a-g(i#ssitrti^-ro mz 1 6 QAMtt*a7>7^^ 

A T- §{i ^ -B-SK M.-^-^ H D T V ^©iSftS DffifSIt 
-l^XSm^4^^©Sft«l-^*^Pfi^"^^'^^>^^^ 

^{tT-4PSKi:l 6 QAM. J»-&K:i!3 6 4DMA& 

) [0 0 5 0] <?iJ^tS01 0©<fcp(-A 1 =A2 i:!&S<t 

Cli;*!T-tS. Cl©Jg-&4P SK$:ji{s-rsfe«)©JMte 
A(4)ii-^^ V)19 5T-^31fS. 2 A,^©¥:5*Si:^e 
S. ^^*®J6^A( 1 6)t±'<i' h;i/9 6f«^T-§ (A 

1 + Aa) ^+ (Bi + Ba) ^®¥;^«i::feSo 
[0 0 5 1] 

I A(4) 1 ^=Ai=+Ba= = ATo^+ATo^= 2 Ato^ 
I A( 1 6) P= (A. + Aa) (Ba+Bz) ==4 A 
TO^+ 4 Ato='= 2 8 Ato^ 
0 I A(l 6) I /I A{4) I =2 
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4FSKt:mmir^m-^(D2i^(Dmm. 4 fig© 
-ifeWfegfiis-ett^jg 1 6^itQAM®«is^±T•$^cv^ 

§{IM3 3 T-§«T- ? ^ o E 1 0 ^ 1 ^fOft^ 

.■SSI 9 1 ®4'©fi^.'S®«®SgSffittAi-tfe t) . 4 P S 
K®m^j{^K8§fll2 AatJt-^StAa/E Ai«:5. A, 

-T-tt4fg®§fi^«A5'i:>Si:'&S. 4fg©Sfi^S& 10 
ffStCtt. ^2Se«SI3 30T>7^±3 2CDi|£gr2?& 
^ 1 §(s*SI 2 3 CDT >7^::>- 2 2 O^t^giltg r 1 {C Jt'^T 

t)l|2 5=-<5'?ijoa^t:J;D> CltlSHDTV©^i^ 

l^;=^4§{tSii:*ST-?5o t^e^TS2Se«|3 3{4^ 20 

li^AaOit^Ci?) 4PSKCD35l«S;t;{cM1-5^JBl 
6 APSKCD3lieS::^)ibniei:S2§e*i3 30T>7^ 

[0 0 5 2] ^©ft3lib$:tt?>fc4t'tt#bTi^*-g.i:. 4 
PSK©«{£/i:>S)5:i3lfiji*;i/ (Aa + Az) / 
Al}='^g^n$rnl6i:^«■r?li:^ 1 6 (SQ AMf 
Sfl-rst §Oft^;iSP^2ESI{iA2. 4PSKT-§ft-r 
Si:§©«^,^P^g§ffli{i2Aa. is-^.'SP^2M®i±,*tt 30 
A2/2A, T-*>SA»e)S{37'>7^:^®^g*r2i:t-S 

^-fSmn^^tm2§:mm2 3<DT>7^±2 2(D^mr 

C 0 0 5 3 3 jiS 1 0 2 li^iig8ie^,-S©J®^® 1 6 Q A 

±ii-^bT'fe^2S(I«l2 3©T>7^^*Sr2tt^{a 

[0 0 5 4] ffiM©«-&. mmmt/iim^^tiz^ ^ . 40 

-^^itW±tti:^^^v^o i©Ci:A^?>nl 6tt5^SWT 
*5SSbV^Cl^:*5B^f>*^^c;6:5o c:©ffiJS^El 1 ©« 

m \ 0 3 ©^far-s^s-to «?yx«w©^^i*i^c,«fi;it«jj^ 

1 0 4(ii^{iJi^;i/^-4<gT-^2Sft;^2 3©T>^ 
:^-4igr2(±2{S{c:/ceSo ii^ 1 0 5{iiifg^^;u 
=^r-*s2fig-cr2«il^5figlz35:?,. c:ne>{i. ^ffl^bql 

[0 05 5] n^6A5 5i!5/J^^V^:I^;S:Al^:A2T•«;K 

n,6=((Ai + A2)/Ai)^^5 50 
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Azg 1 . 2 3 Aa 

m 1 0 A» ^>^fij{f ^,-SSfP^©gg^^ 2 A (4 ) , S^Mrft 
$:2 A(l6)i:^i)h. A{4)i:A(16)-A(4){iA,i:A2 

^^eoT{A(]6)}=g5{A(l4))^i:1-n^^J;l^ 

ifet^^ff^©6 4APSK^^$:fflV^fe«?!j<&^N-r. ^3S 
e«4 3{i. 6 4f»QAM^|@As-^-^2,. 
[0 0 5 6] ^1 2(0^ir h;UEI{401 0©^i^ 
©^*!i«-*.-SP^4ftA»f, 1 6fii{CtiiD$#fcJ®^T-^ 

^. El 1 2 ©^ 1 ^wm^^m- 9 1 ©(t^fcttfi^;^ 1 7 

0 $:ir&«)i: UT 4 x 4 = 1 6fiS©M^..i^A5^F^|iiJciEe 

^©*i^v 4PSKh©iiSffli4^<fe&-a-s 

^3SM^4 3©T>7^:^©*S5rr3i: bT^ 
tB:t>^-^n6 4i:^«b;^i»^©r3©filS. |5l«{c b 

r3^={6 V(n- 1 ))r.^ 

ttJi'0sm\ 3 6 4ilQAM©if^^gr3-ai±r<g|!&n© 

[0 0 5 7] fe:igb. m \ 2©J;d'&:E®T-a:»2S(g 
^3 3 7:§®bfejyi-&4P SK©2 b i t b*^«iST-S 
^i:V^©T-^l, ^2. ^3©30©iiSA£:i4$:J5)tj5:^-B-.5 
^.2§fi«3 3{C^^6 4fiaQAM|£i|jKipe>^ 
ff^l 6ffiQAM^«m-S«it6$r*,fc-B-5,:ii:ASMi b 

[0 0 5 8] m \ 4(Di,oiz.3mm(om^^(oir)\,~\^ 
>^^no ci i: t i »3 3 '=>(D^mm(z>m^Li^ifimiLt 

9 1 am 1 7^—^ ?!J© 2 b i t © { 1 1 ) ^Wi ^&Xtci 

[0 0 5 9] iijfc. m 1 i'Jt9-i!Kt^i!^p 1 8 1 izitm 2 
■7^— <5'?ij©2b i t© (11) ^iODfeTSo m2m^ 

SyH^^SP 182tC(±(01)$:. ^3 iiJ^iOfg^.^il 

1 8 3{C(± (0 0) S:^4iiJ:0-Sy{g^,.Spl 8 AlZ\t. 
(10) <&fiJ!3feTS. c:©c:i:{407 fclSffiT-feS. 

[0 0 6 0] 01 5©|g lfe[!g©'<^ h;HISfflV^T^ 

3 7^-^?ij©{i-5;SiBg4Pb < mnthi^m^ms^ 

^2 0 1, 205, 209. 213^(11). 
202, 20 6, 210,214$: (01). 2 

03, 207. 211. 2155: (00). 2 0 

4, 208, 212, 216$: (10) i:-rn«. ^3 
7^— ^5?iJ©2 b i t©7^— 'J'S:^ 15^-^. » 2 7=^—^57 
i:3ffi5:bT. 3mm(0 2h±t^-^ifim±\^XB^m.X 

[0 0 6 1] 6 b i t©7^-^5'ASig§f£(j-x-7fe<;^^B^ 
©ItiSii: bT 3o©U'<;i/®i4tg©S'fc5S{l*iTN 2 
bit, 4b it, 6 b i t©P)&:2)e3IS©7=— 
ajiT-gbA^fe. 3o©PgJI©e2SH©S5i:i4$r4>fe-y- 

[0 06 2] dClT. 3|iSjiej^B#©ng5irtt^&*>t-B-S 
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[0 0 6 3] ^1 StfeSi^C, ^r. miy'-^^i 
[0 06 4] 27"-^J'^J(OM^.'fe> 1 0 

<Dm^!^ 9 itmis (DWi'^mm^i^^<D i s 2 , is 
3 , 18 4 cD{f ^^-^ t EsuT- Jcm^s^rsmm-^ 

[0 0 6 5] 01 5T-{±2/3 Aaiettglbtaa^TJ^ 

i-„ coJg-^^ 1 wi^mm^^m 1 s 1 (D^^com^;^ 

201, 20 2®fl^.-SF^SEglttA2/6 i:^c?.o m3 
S<tM4 3 T•S^t■rs«-&^^'i^5«^S<i^^;^=^f-^t^• 
.i[t-2>, T>7^^3 2®i|tgS:r3i;U-C. 
^'S'&jiftJi^;!/^— 4 P S K32l{iJ^^;v=^-©n6^ 
{SX-&^tm.m-r^t. r3^=(l 2r.)V(n-l)i: 

:iCD^/7 7{i01 6®ffli®2 2 l-r«-y-So FiJx{S,'^2 
2 2, 2 2 3®i^^4P SKi2l(i:3i^;i'^-®6fg(Dj5l 

^2 7^-<S'?iJ©(I^,-^F^8ggl*^2/3A2iiia-:3< 
tzSbrz^= (3rO V (n-1) i:«:!Jffl^2 2 3® 

[0 0 6 6] m.-^>OJ^-5 t^«M®ilHl^ 

■rmiS{im2 3^|g2S{5^3 3®S<i7^-<5'^a'& 
c i: #T- 1 •& -5 1^:414 i:«iH4©PSffi©:*;? 

[0 0 6 7] sm^m^wim-t^tz^iz. ^-r^2S(M 
«3 3A-e.M-^2>. mmcDmi^mmz sifi^^^mr 

.CD/h^OT>7^:»-e7^i?^;io3lfS«l5 1©4PSK^ 

wi^:5t>*^^fs# 1 <Dm 1 7^-^?'j^&msix- 1 ^ i 3 

i^^bTfei)CDl^MUs ^2S{l^3 3-e{iii<M^i© 
Ell 0C5"^b;fel 6{10fl^,-^0*!3^2 7^-^^J©l^ 
6QAM©2t:>>h®«^^^^tC«l@t-#So mi^ 
— ^'^iJi:-at5-y-T4b i t©fS-^*ttlST-§So 
^Al, A2®tb*A533Htmtit)^^ti>. ZCDt"-^^ 

[0 0 6 8] ®2 l®^2SfS«l3 3®rD>y^llh. 
m 1 9 ®^ 1 Sffi^ 2 3 ® ■7U >y ^ iB] b^sRT- 

ifc^S. iS^i^tt^ *TT>5^-^-3 2#7>7^-:^2 2i?) 

5 ®(*la5tc^I.ls$|JSiIa5 2 3 1 'f-i' mn^^ 2 

3 2i:^2 7=-^?iJS^a52 3 3$:*)-^. mimm^ 
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iissi 3 6»i^ff^i eQAM^m.m-r^tzisbAMm.mu 

^V'<;i/i:±#2fii©Ma^4)-3. *^B^®®-n^ 
^ffjl 6QAMe^©fe«?>s 0 2 2®(s^'<^ Y)m<D 

THie= (A1+A2/2) / (A1 + A2) 

10 [0 0 6 9] :i©A 1 . A2-fe)U<ttTHas:S:y^. 

(Dfpiz-^tbxmm^fi^, ^tz'^m?&m^2 3 lA^sm 

[0 0 7 0] 112 6^«V^-Ci>7 h7 7-^<$' — Aa/A2 
©Ji:^S:ft^bTV><:&^t:SiB^-r?>. Ai/A^^gE^ 

si:ii«As^t)?.o s«^fji-r-is«bfcAi/A2#i^m 
JIT- b fc A a / A 2©fe*^ fflin V M ^ - {± 
ti^-g). 0 2 6©ig2 7^-^?yff^sP2 3 3*-e>©aii 
M^^a^sijaiiiHii^ 2 3 1 1: 7 -f bvt ^ bt 

-r5 3i:tJ:?)^3Sfgm4 3{±i':7 h 7t<^^-^A 
./AaS:aBib:^i<T*)i§tffc«)Il]g&*^ffi^i^^cCS. t 
fcji^gatiA./A^tri^SjeJSis^i: < ») fejigf 

ci;*.T-#i.o mmMmmm2 3 ui/^u-23 1 a 
^^^o Tv»jBi©^-v>^;i'«i-s*iSb^v>iit. o 

t) Sfi^^a < SSI" ?> i: <'"' -5 S , 

30 [0 0 7 1] :i<om.mmmifi^m(Dm^. m27=—^m 

®«littBlii:'5:S. JiiT. (02 4) ©7D-5^-\'- 

[0 0 7 2] &tl55:V^:yi^ftJXx>:'■r3 
1 3©4PSK©«mtF;^7=-<y7"3 0 l©^lv^-^$' 

J?iJ©m^{iT-^-5.o ^zr-. 7.7-vyZ^2-V:%\'f- 

^nn^^ 2 3 2 T-?# e>n-&^^«fgS:a^^J»gi5 2 3 

llCjj^So aii$iJWgB2 3 \ \t.7s7-vyZ 0 3T-mA^4 
5l{i2 5Ete>7.7^^v7"3 13©4PSK*)b<(i2PSK 
©mii^tf-5. N0^£^;^7^>;'7*3 0 4T-m*s83Z.Jil 
40 6'5:^:^7^>;'7'3 0 S'vIpI^. N0©«^{i;=!.7">>7'3 
1 0-~[pl^o ;^7^'y:r3 0 5-r-{±TH8i:THl 6©« 
W^ff a o 7- 3 0 6 T-m^S'J^gC 2 3 1 (iAMa 

p©M{t T H 1 6 1 m^m^m^ i 3 e i:^ 2 ssb'j 

B5felHlS§l 3 7(Ziai>). ^^>>7-3 0 7. 315T-Sff^ 
1 6 QAM©a^i:ll2T^-<5'5lJ©S^A^'&^^^S. >^ 
7^>y7"3 0 Sr-J^^ — ^-b*'^^-^^!'^^- 
{i;^7^>y:7"3 1 StcMiJs 4 P SKiftli^^T'te^o 
[0 0 7 3] StC®«^. 0 2 2©{t-^,^8 5. 8 3 
{icos (c(jt+n7r/2) ©^Jg±^cfeS#^ ft^.#« 
50 8 4 . 8 6{iC©^g±^C*V^„ S£oT0 2 1©^27^ 
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^'jB^gp 2 3 3 j; mm^n^mm l 3 l -s^ 2 

^ o 

[0 0 7 41 ^2 r^-^ ^iJ*5^^^tg>fea^S«« LT 

8 5Ast.A^?,o Z.(Dtz^. m^mn^m^l 3 1 (CfflSjJI 

[ 0 0 7 5 ] ifelCjimai J: t) , 13 2 3t:S^s^ia:fe^ 
4QAM©ft-^i)5i^f>nT§-t:®-&, |1|2 4£D7D 
— ^^-V- M3K5i:X7^-y ^^3 0 4T-mAU 6T•'^(:V^A^ 
*lfr^nX7^-;/r3 1 0T-mAS6 4 W.TA?*S5^i ^ $ 

5^'^7'3 1 2{C[rIA^^„ dClT-tt^Ji^e 4 QAM^©{f 

■^.■^F^Sggi T H 5 t 

TH6^= (A1 + A2/2) / (A1 + A2) 

' [ 0 0 7 6 ] m 1 iij^fyii-^.'i^p 1 8 1 (D^xz^^m^ 

%\ m^mm^^Wf- 1 8 1 

i:^2iiJ^iy(3^^Pl 8 2©SE8t{i (A2-2A3) . 

*ip-fb-ri)i: (A2-2A3) / (A. + A2) i:55::g,„ z: 
ix^d6^^^«-r?.h. d6<.A5^2§{sM3 3®#SiJtg 

v/rs 1 3T-*"JBfUx de<.*sfF^SgH^1.T-feix«^7"«y 

7*3 1 3CD4 P SK^— FfcASc #BiJ®HtC$>;g>:»-& 
{±;:<5^5'r3 0 5'^IR)^^. 7*3 0 7® 1 6 QAM 

©a^^ffd. ;^7^'y7'3 0 8T'^^— U— ^*s;;^#V^ 
:X7"<y:7'3 1 3©4PSK^— KtZASo 
[0 0 7 7] J2lft^lASS2 5 (a) {'^n-T 

J;d^cff^i^©Sff$8 QAMfg^S:3i«1-tL«. ^T© 
<g^j^#cos (2 7rf + n • 7r/4) ®^;g±K:feS 
feto. 4 31<ig[H]SSl-«fc ^)^ ±T®aSig«^A5|5)l:{S*|{3$i 
il^ixs fc »iSjl^?SOS^A5^^{c i: -5 
^n^o ClOi©^. ffiM^ UT^^'feC^4 P SKg^iMT- 
^)» 1 T^-^J' ^J® 2 b i t {±«liT- ^ 2 mWML 3 3 
T-tt^2 7^-^^iJ® 1 b EI2 5 (a) hlll2 5 (b) 
®{i-f-,'^iaaill(ifiiffi«;^iRi (r, 6) ti/7hbfcM 
■§-,'^$:jiiQL/fci^-&®C-CDM®{i-^jS&5^N-ro 

■y-feC-CDM$:ia3^M^ll^C-CDMi:iqii>\ mMU 
?^o^t)r, ^:;5igtcff-^,'^SrJ^7 h$-y-tC-CDM 
^m^^ 1^ C - C D M ^ffiggti ^ C - C D M i: DJ^. 
[0 0 7 8] $-ri225 (a) ®8PS-APSK®M 
■f-j^lBMIlti. QP S K® 4o®fi-f-,>^®:&^t;ffiiHf, 

iiiDLfct)®T-$>S„ C^UT^ 1212 5 (a) t^-Ti 
af-QP S K*»e>8oOM^.#,S:*,-:?SiBg:^C-CDM 
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®APSK7bi|is,i-So 3tl^±«l;@g#-±^3:^3v^T^ (p 

ole) S:'>7 h^-y-fefi-^j^SriiiDLtAP SK-C-$> 
?> CI i: A» ?>Shif ted Pole-APSKBS UTSP-APSKi: 

c®s-a■^ 01 3 9{z^-rj:-5{3i/7 h^T'^^s' 

— S ;g) d t J; f) Q P S K tzii^JD^nfeft-^.-S 

8 5®^:^*s^«T-gi>o 8P S-AP SK®{i^,.S{i 
^ipOQP SKoaiJ^;^ (ro, So) ®{i-§-^8 3§* 
gr:;?|p){CSaro)e(ti^7h?-y-3E:{SEaofs-^..iS ( (S 
1+1) ro, 0o) $jiADUfc*)®T-$)i>. d-SbTQ 
10 PSKi:|5lD2b i t®1t7'5^-v>^;H 1 b i t® 

[0 0 7 9] St. 0 1 4 0®n>;^5^L' — i'3>0t: 
^■^idt. (ro, 0o) . (ro+SiTov (9o) 
®8o®<f-l^;^{Cijigr::5|ql^S 2 r ofe-fti^^ h ^-a• 
0o) i: (ro+S.ro+Saro. ffo) ®lbit®e 
-^^^A^itiD^^xSo c:fi(±2flM®iEBAs^-5>;t» 1 b 
i t®-9-7'5=-^>4^;i'*stf ^ixS, c:nS:16PS-A 
PSKtPftF. 2b i t®it:/5=--\'>^;H i: 1 b i t 
20 ®-y-7'5=--\'>^;i/2 i: 1 b i t®+f >^f^-\'>^;i/3&4) 
-:)o 1 6-P S-APSK*)0= 1/4 (2n+l);r 
±{c{g-^iSA«fe^;£:«)^l 9T-i5iB^Ufc3im®QP S K 
§{l^T'JS633l«E*sw^r- # S 2 it -\' >^;u« 
^I^T-t'Si:V-.AS2b i t 1 •tfT'^^^ 
§5, d©<td{Cll^^.:;5|q](Zi^7 ^-ri>c-CDM:S■ 
^ttP S K t: < CjS:S©MMM3i{l4oV^T^«ST-feS Q 
P S KS«^i:S^14S<s*>«:As e,gi|||s^a^j£5gX' 

ft©«MSi{ii©*ISi# o c t < ^ 2 1tf^© APS 
30 K^ffi•Qfc#fil^^©«^®^v^«rM^S3^§--i:S^^f4 

[0080] 025 (b) ®»^®{t^.^tt;®Mffl{ci5 
(t-i>:^fi=7r/8®±{C$>i). cnJi 1 6 P SK®^i^ 
.■SO^^IE 4 'ir©o S t) ff 1 6 >T(Om^}^(D o *. &#PM 
3^oS»3 1 2'^®{i^.i^t:KSbTVA:S. 
iitcttJv ^<BfeJ®^. C0 3-!7-©fg^,>^$:— ^®« 
bife:i*:T- 4<1®QP S K®fs-l-j^i:tf^;&-rc: 
i:Asx.g;s, c:aLTmiKE«-&i:|5l«t::bT. QPSK 

40 [0 0 8 1 ] dn^®fi-^,>i^{i6' = ;r/4. 0=k/A 

®^Jg^tol{r±7r/'8 i>7 h ^-a-felt-^.-^^iiJDbfe^, 
®T-$)5o 0 = 7r/4 ±7r/ 8 ®$Effl{^ Bg-^ 
eP SK®(9 = 7r/4±®lo®{i^;^i:c^;fe-B-§. C 
OJ®-&©3i^-b-h(i^Tli<'&:?)A«El 9(3^1-Q 
P SK©S{i^2 3tcj;!? 4-^®^JS±©{I-^,'Si:{i# 
S'JT-^-S;t*!)aST-t 2 b i t ©7=— ^'AsW^^^i.. 
[0 0 8 2] :ftSi>'7 h C-CDM®®-&. ;^jg*5;r/ 
50 n±{cfeS«^x aB2liS[W4lllSU±> fte©*ffllfi«Ji:|5i;|« 



(10) 
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17 



18 



Vo 0 8 3] El 4 llcS^-ri^CQPSKXtt 

8 - SP - AP S KCD{g^J^K®®ffi»-'-*5tt S:^^?: 
20O. h7T^^-^P>i:"rSi:<s^ 
^^^2-0 tc^fij b AS 0 ;5(p] ± P . 0 of£ It 7 h ^-^ 
2>c:iit:J; QPSK©*& (ro, 0o+Pi0o) i: 
(ro, eo-T.do) ®2o©{K.-^l^^»J^^<t^--^ 

Zi^ma^n^o cn4P = P.®8-SP-PSKi:^ 
iqi^o HI 4 2(z?s1-J:^l^-®8-SP-PSKOfe 
^^^^g r (SI 13 S X r ofc tt ^> 7 V ^ fcft^^.^iD 
^f-*,®*16-SP-APSK (P. S.M) 

{4*Bi.jpiU-t:-fei.8PS-PSKtJ:l3lt:r^^> 
^;H. 2>i>^Stt?t5. ^t. CICT-112 5 (b) C 

4 ioi5t3PSKCiSfflt-&?.feK>. ^-iaf^;®«M 

iKiiC*,fflv^2.ci:A^-C-t2>. biPU ^21H:ft©AP 20 

5 K©ffiSSitSICfflV^fe»^. 014 2 tTPt-ia 13® 

ie^Xffim® C - C D MttP S K h®i:^14*^<t < * 

''[0 0 8 4 ] gi2 5 (b) (Dys^im^mm^tmrnm 

^3iambTV^?.®t-. 1 6PSKlCi»3a^T-§i.i:^ 

i>lz {i^;^^^;i/-t>^bTfe?.fctoQPSKS<5 

fi^l 6-SRQAMT-*)mPT-tSo QPSK. 1 6P 

SK. 1 6-SRQAM(©3-^©F^®1S*^-^^*^* 
Wm'c - C D MRg<5Da^tt<&*^ b^t*^ ^ffiS-C- 1 2. 

H-3b i tS^T-^S. 

[0 0 8 5] <*C^3§{f«S4 3l30V>T3i!i-^?>» El 2 

3i;{stJi3ib«fiai:«e^. a^^Stt^Sx-^^iM 
©a»m±.*^*2>Ci:Cfe5, T>x±4 2©*gr3 40 

^^v^^i^. ^ajss 2^iiQAM^6 4^i^QAM*)m^■c• 
§5o r©fc«)> 6 4fitQAM^«^1-^fc«>^ ^11^ 

sw^ieiss 1 3 6 \mm^mzti^^ sttow-^^vs^ 

[ 0 0 8 6 ] El 2 7 ©{g^^^-;^<5'-'f 7 
[0 0 8 7] 112 7lC*t-J:ol330©IEm^nfcE9 50 



TH le.>i:TH26<.iiTH3o**s#ffi1"2>» 
[0 0 8 8] 

THl6^= (A, + A3/2) / (A. + Az) 

TH2e.= (Aa + Az/2) / (Aa + Aa) 

TH3e.= (A.+ A.-A3/2) / (A. + Aa) 

[0 0 8 9] ^©Mfiil3j;>)s ■(ifflt^«Jbfc§fe<s^^£ 
AM^^rS^fcl^J^^'^ 02 1T-S£B^bfc^l^-<5' 
?iJi:^ 2 7^-^5'Ji:iB]«lc bT^ 3 7^-^ 5iJ©7^-<5' *^ 
«li$n2.o E2 30i^t^3^-<5'5'J{i^J^«^l 
iil^Syfi^» 18 1©*® 4o©{l^i^ 2 0 1 > 2 0 
2 2 0 3. 2 0 4©#B>Jl3j;»3s 4ttoS>3 2bit 
iikso cdbT6bito^*3'^5f^6 4fiiQAM®a 

[0 0 9 0] cci^wa^siifflispz 3 1 itmiy'-'^n 

S^ge 2 3 2 ©^ 1 7'-<5'5iJC^^ix2)a^«^'' <fc 
t) ID A.. Aa. A3©<i*^toA^^®-C-^®M{itTH 

1 T H 2 e.i: T H 3 e.4tt#b-c^ 1 mm^m&> 

1 3 6i:«2aSW^[51li&13 7t33lt). ^Jf^6 4QA 

t±X ^ 7 > ^ ;l,iSipA. o T V ^ 2. © ■r-¥F"5I ^ *Xfc§<S# b 
iP6 4 QAM4««T•#^V^<t^lC■ri>- 
0 2 8<i^?K6 4QAM©«lif&JPS15 2 3 1 ©7D-^ 
^_,.^^,-r. (02 4) ©1 6(tQAM©70-^^ 
-hi:iS0J^©«^^iiB-9^^' E12 8®>^^>v:/3 0 4 
J. ^;^^,^:7-3 2 0K:*i:»)m=3 2fee>7i7->y7-3 2 2 
©3 2(eQAM4a^-r2.o N0^et,X5^>;'r3 2 1 T-m 
= 64 iPflS'J b. >y :r 3 2 3 T- AaA^IS^ttiiiTA^ 
;^5-^y7'3 0 5lC[nIV\ 132 4 i: 

/^■5. ^cT-;^^-:'7-3 2 3lcRi.i:. A3A5iS^«l-:i 
±/ce'ky^7^'>7'3 2 4X•gatt©t^-»S:^fV^. X7^>V7'3 
2 5 1 > ^2 ilSyS^HSS-^ 3 ^©SIW?:^ f ^-7- 
«>;>^3 2 6t-^ff^6 4QAM©B^^tTVV 7.:r^7'3 
2 7-e^l. ^2. ^37^-^©Hi*<TV\ 

VM 6QAMm8i^b-C'^^»tn«6 4QAM«^*a 

[0 0 9 1 ] cctn milt3S5^d;»a?B^:&Sf-^ 
V^Ti^'^2.. *fBB^f±'^Jfn 6QAM^. ^ff^6 4QA 

M®» 1 7=-^ 4 p s K&mmr-n^^^ ^tz^^ 

iz^^(D—^ifi&^o ^<D^^. 3im©4PSKS{i^ 
< o*»®M^*^£'S i: i> o 

[ 0 0 9 2] *^Bfltc<t?.;^?£i:bT2iii3©:^^*^fe 
2,, ^ 1 (D^Aii-^Mmm-:^ ^ miKSfO 13 ( 2 n- 1 ) 
7r/4®ft)K±©(i^.*^'^S*^"5'^^' ^2®:?^ 
{in7r/8©:^E±l3BSBSs ^-C®«^.#.=£ffiS»^Sfe 



(11 

19 

[0 0 9 31 m-(D:&mit. 03 8t::^xLfeJ;otc4o 
®:^JK> 7r/'4. 3 7r/4, 5 7r/4. 7;r/4©:^IS 

Bts 113 8©i^{ift-^©^-r A5^-^-hE®4>®^5''1' A 

;^D-/ 4 5 i©d*,^ifS-r-^1-F^^e5{c:iie,n^|Bi 

I8^'1'A;^d>;; h 4 5 2. 4 5 3s 4 5 4. 4 5 5 

«?ggP4 9 gtEMbTi^if-r?). 

[0 0 9 4] Cl®il^©3@|{l(i-t©rt§5:^4 1 
T^Fe){CpL<i5iB<9-r«.i:lHl«B^'f A;^D>;/ h4 5 2. 

4 5 3, 4 54. 4 5 S^^tf^'f A;^D>y h9f4 5 1 
ttl-o®mffi7^-^?iJ4 9 1. Dn$:«fiS;-rSo 

[0 0 9 5] :i(Dm^izitmm^ ^ ^ >yft^©*iiij{c 
^mmt:miii-t^:itizj;:*)mm^m^i±^^tzx-^ 20 

[0 0 9 6] — ^'?!J4 9 2®7U— AO^feilgfS^ 
ST-^-riB]W«:^4 9 3 i^fe D d^Xtt^S^fg^-r 

J: ?3 ±ii(Dmm^n^m(Dmmmmifi^ < i. ©t- 4 p 

5 K§(gafflM5i5IJSIf^*s«IIIK: bA» t) ¥ < T- g S ^^ 

[0 0 9 7] :i(Dmmmm4 9 3lii.. Sis S2. S3 
T-^s-ri5]S9gP 4 9 6 s 4 9 7. 4 9 8. ^^-^e^. 

18954 9 9 •fefet). c©«t"{::tt. {StilBj^^-Y axd <v 
b ©iBM PS© WIB-^-iEmSiMiJ ©«|g^©«$B AS A o -r 

[0 0 9 8] iSffilRljig^-i' AXD h©ffl:^©{g-^,^{± 
1t^©tsiffiUA^*)fc;^cl>fetofflB3^l^{i4 P SK§{1;^T- 
*II^T- 1 ^ fci*. {ii^ilBJMggPIEgtf $8 I T©f*)§(iSt 
& 5 fc«). ;i©t»aA^^ttaSiSiS<&«il^{c 

[0 0 9 9] 12 4 1 ©[5)S§^^4 9 3©iJr{C!Iiamfga5 40 
50 1*s^>). ^?f^f'fiiQAMfi^^aiS-r-i)i:#{c£> 
S^t^ U 5^ K«E lit- S «I@I«$SA5X o T V ^ S , 
C:©ttl6(i^faQ AM©aiS(zm^^c©T-. gl4 1©|H) 
«B^1:^5 0 2®J:5(c|^S8^^©'f (cap«$S5 0 2$: 

[0 10 0] ^4 2{±TDMA:i5r5?;{;Ji h«© 

fi^$:j3^2.:«-&©{I-l-ia®IIIf$)5c 1114 1 i;©^t^.^^i 
y=-^^ii4 9 2. DnicffeOT^'— ^?iJi:©Fatc:3b'— 

-f A5 2 1 *5Kjt^>n. zcommfp. mmm^amm^ 

*:tv=-^'^J4 9 2©$tSgB{c(i|5]^$:i:5fe 50 



^mW- 7-3 2 2 2 1 9 

20 

«)©|5]S9a5 5 2 2#85(t?>nTVN?>„ dCSBF^tfttHuM 
© (2n-l) 7r/4©te^B©{i^ifeL*^KlM^n3S 
VN. ti&oT 4PSK©«ia^T-*)«gSI?SASB^x-§S. 

[ 0 1 0 1 ] *(c:0 1 9 ©^ 1 Simm. 2 3 ©isigj^ii^ 

:7?5CK:oV^TI2I4 3 i:ia4 4S:fflVNTPL<^-^S. 0 

4 3^r^5V^TA;'7btS^i^g^^iA±^IHISS2 4tcAt). 

i5]^t^?g[5]g§ 5 4 1 xmrn^^-^fitim-mm^fD i 

ai;blH]gS5 .4 2 {ciSf>ti,ttl;t>$n. ^ 1 t^-^^UA'S^ 
^tlSo MtB^J^'f ^ >^SiJfflI|518S5 4 3T-E4 1 ©{4ffl 
|Bl^a5i2atf^§|54 9 9*sS^$n. ifO^-fSV^T- 
(2n-l) 7r/4©{amiB]WeP©{s^*5AoT< 
t)*>?). l|44®J;-5 'kP^^e«}^cfi[*ai5]SB^J^fs-^ 5 6 

1 ifimhn^o «iaf§^a:5Sfgii]K5 4 5 fci3^6.n. 4 

51fg$nTigjS?SS^$ijaf[l]iS5 4{Ci^t,n5o 1214 4 
©ff-^-5 6 2©J;d{cK©{i[tStt?g5 6 Z(Om^h^ri 
U^®<t^Sr^tf. i$''f 5, ><75=-\'— h 5 6 4©cF'©^ 
mz7rrti.o\Z (2n— 1) tc/ A<D&M(Om^^if^^ 

tt.^&Mn^'^ V h 4 5 2 t^fSiiKmz'^^n 

5o Cin§{4ffl|5]^$iJfflI{t-§-5 6 4 SrfflV^TaSj^lKS:* 
S'OTlHlS&S 4 4{cj;f3. -tf >7''; >^^-r-g>cii:tc<t 
*a^.*M-^5 6 5*sf§f>jxs, ziti^V-i^y'^):^^^^— 
;i/F-r?.^i:{ci!3. m^©(SffifS-^5 6 6*sf#t>ti 

i). c:©{t-9-{i;i'— 5 4 6 ^51 [J. vco5 

4 7 izm^nmmmt^m^^ix. nm^^^mmb 4 1 

3Se>tiSo c:-5 bT0 3 9©^J^t^-r (2n- 

1) 7r/4®{aiS®fi^,>Siisjg5/iJ$ni.o :i®{i-^$:a 
{C4it^;&5«;(Ci?)IEBi'&:aeMiSAS||^T-^2.. ClO 

^. «a©(atii^s*$*xs A^H 4 1 ©iBixBse 4 9 e 
•^--^"7-K&A*iSc:t;{ct J:»5. mm^<DmniSL 

[0 10 2] ^4 0<D^oiZ^m6 4QAMm^^mm 

t^m^. BSBS {2n— 1) 7c/ 4(o{im<Dnm.x7n-t 
m^nmnn^ 7 1 ®ct3©fi^j^{z^bT®a^^teffli5ia9 

^-l- A7:D';/ h4 5 2. 4 5 2 b^Sri^fS^iiiUSo i 

©:t «)iis® 4 p s K SM^T- immmt^n^x & % v^ 

*s. 4PSK©^l§e«S2 3T-t). ^^^©aSi^iSLlI 

[0 10 3] &.±it::i:^^x:&^(Dmmmm^mm^m 

[0104] m45{t:$imBmmmm:^^mm&w^m 

5 4i{rj:t). a^is^Asw^^ns. mimm 

9 2(c4b'V^x±iB«^fi^t::J;t)M«P^n^3iJS«^ 

t^^o mmi&m^mmm^5 4 4$rsiiT-^fc±i3«s 
jai^SM^tt. te*iJt«ts§5 9 3{ci5i^ni.. -;&vco 



I 



(12) 
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21 



22 



5 4 7>fpt>©|fiagSI«?H;^2®S[SSS5 9 4lZj:^. 

titLm&m^ti. ^mmm^iiJi-yy ^ 5 4 e ^ 
jiUTvco5 4 7ic«$&^n. §immm^tm&.m<D 

ft.. ^1 2 3 CD 4 p s K©^^s-eaesi«ES:S 

1-ctdK:^Jf$ 1 6 Q AMCD{l^j*lS:n;r/8©fiLffltcE 

gbT^fS*5it^i^<S^^^=^^^° ®^ 9©^lSte«J2 
3©^-C{±. 04 8C^s^J:^>&l 63ifglHl8&6 6 1^ 

mm^is^m^r'^^. 1 esignii^e e ^4 

fl^tzlsb)V-r7 ^ 546i:VC0541l3i»3«B 

\°0 10 6] *C 1 6ii{S[BlSS®«fiKS:iiBJ-r5.^«^ 
^s^A.t,ifq®!S6 6 2i:Mi)S&6 6 31CJ;!3. IQfg^. 
J{1^S<^ 6 6 4 T-W^fc-ft-r c o s 2 0 

^^<^o Sfc^#S6 6 5T-(±sin2 0^^<?.<. 

6 6T-^#b> sin40SrO<5o 

[0 10 7] s in20fccos 2 0iPe.s IbJ^I- b 
T ^n[i]S&6 6 7^iniiiS6 6 8fc^Sil6 7 0tCj:^)s 

in8 0^o<2,. WI11SS6 7 li:MlllSS6 7 2k«# 30 
g|lzj;t)con8 0*o<?.. ^ bf ^#116 7 4 J: 

?) s inl 6 0^-^< SCJiCit) 1 6«fg*^t-^S, 

[0 10 8] ).:J,±®cfc^'&;i 63He:^^t<fcD. 114 6 

[0 10 91 ^fcS14 7©<td'&:ia§5:bfcS5&6 4Q 

iBiw«^4 7 lj:^)e^-rnTv^s©-e. '^mm^-y- 

■» 40 

[0 1 1 0] Cl©?^«i:bT 2C5©;S^*^feS. 1"^** 

l-:?ii@3 8-eSiB^bfc<fc9lcial^^-<A;^D>;' h 
SiStti.Ci:X-fe?.c ,$^^AXD>;;bff4 5 1©*©Pl 
MS^'^A^D-;' hCDffiP^*tm-C5^-rn7r/8©a*B 
©I5l^{iffl«^4 7 1 . 4 7 1 a^©<i^.-^>?:^^^^ t 

[0 11 1] t:iL±©i^i^^'^i 6iifg:&^i^'t»), ^ 50 



#)&:§(im©S^T- 4 P S KSfi^l^ X<^mmi6QA 
M^'»J6 4 Q AM©{i^©ieii?^S:W*'^'*^ ^'''^ 

K^bfc^-^. gEfj6 4QAM©a6MiKS^I^®effl« 

[0112] Ji^±B b < xE'^fc i o iz^^m(D&mmw 

[0 113] ^©^-^1-. — o©^HM^(-MbM^tSS 

mmmtm.mmti^'br> 3 ^©psbcdsw^^^"^^ 

^ i; C i 5 . §^©S^l-B^^ S^«i@T- 

T-fe2.*5(£=>^ 1^®^ 1 §e«^»Ab&ASfe#ii^ 

t^m^(0^^y^ b ®^ 2 §{i^S:I»Abfe§<i«ti^ 

i:'^^Mt^©. ►) h©^ 3 S(f«SS:i«Abfc 
Aii^K ^2, ^3 5=-^?'J©^-CmPS^T-t2.o 
[0 114] t,b«l§fi«S^^S«^^^^^^«^SiJi^ 

i-nts^st©-ss?i»^i^ s(t e> n ^ i d 

;<^^©T >7":^ ^T'^S ii"^^ -tf^ iS^' ^ ^ ®^=*^^^* 
«Mtti*A^tiiDl-S^t-©F^A^^cC t) AM®«^fflT>-^ 

m^-fb-etSc c©«fevM!!)iiijffl4'i^7^:^i^:''^-o^ 

[0 115] J.:JL±©i^lC*^B^S:TV'tEj3lCf&fflbfc 

3o©i®WOffi>i^t»--i^>^^i^®«^®^^ 
^m-itWT-t. b^p4)i5^v^^ci^AZl■rsi:''■'^^^'^^ 

mmm^^t 4 p s k. ^ff^ s q am. 

16 QAM. 'SJfje 4 QAM®ti^J57i^bfc*^. 3 2QA 
M^2 5 6 QAM-et>^mt:-#^o Sfe. ^58^^ 
6 8(a) (b) ©i^*4{ii*,b<tt8«©ASK{g 
^{Cilffl1-?.^i:tT-t*. ^fe, 8PSK. 16PS 
K. 3 2PSKT-fe*m-#*o ^fe^^JT-(±«Mfa 
i^©^J&S^^ bfe>!)^%±iS'^^«^e'^'^* >-"^^ 

# a - i: a*-^ ^ * "^^ ^^''^ ° 
[0116] (^liS^J 2 ) mmm 2 !±^je0'J 1 -esiiB^ b 

t $ ^ ic^fij b. mmmmmmm^ma bfe * ©f 
b^^j 2 T-a^7-iTiE«&ti^©teas^«tS^t^^*' 

^^JX « D h D ,-a© 2 olC^^i^ b. ' ©^io 
7^- ^ © 1 ^ D 1 -.X - ^ ©^ ^ -iTiE*^* ^ 



23 

[ 0 1 1 7 ] 5 , ^mmm^^ >^jv<Dy=—$^ 

[0 118] Z.ti^m^^ht. Di^^y^MiB^-:,, 
[0 119] c:n^A±f«^©C/Nffl[i:Pg^^-v>* 
tt^L^ CN = dCDB#. Di-^.ltm^^tl^ifi'Dy-z, 

Da-a, D2-2H:^l^$^^^i;v^„ iJ:tc;CN= c^^^±{c:fe^ 

tD,-2A5$t>j3S^^n. CN = bcDB$D2-i*sj!)Dt) 20 
t)^ CN = ac?5^P2-2AsiDt)i>. C©J:^tcCN*i± 

tt©iiT-iftH^-ri>. -fiswtc^B eni^s 6 1 ic^-ri 

®T-ri.o ^8 5T-|5iWbfcCN=ai:)5:5%-'S©j3l{s 
T>5^:^*>t>©SggS^Lai:L, CN = bT-(±Lb, C 
N=CT-<iLc, CN = dT-(iLd, CN=eT-«±Le 
i:>6:Si:-rs, ^l^tT>7^:^<fc^)Ld©H§8l<t^)iav^Sfe 30 

^T-tSo C®Da-i®SfgnJtg«aS:Mi^cD^:^8 6 

S§g|L cW(*I©fBHT-(i^:®8 6 2 t)^Stx?.fe 
toDl-15^-V>;T.;b*,S^T-§5o iBj«{3 UT'®:^ 8 6 
4-eH:D2-i5^-\'>^;uAsW^T-&. «:«8 6 5fH:D 

[0 12 0] jfec. mi^ffof3im0S.^m-<?>o z:ix'im 

mmm 1 © r D >^ <^ iiT- $> s o &:^mz itmmm ir-wi 
bfcE 2 ©iiifs^©7'D i5j i:^t©T-i¥ Lv%i5i 
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@|[e]SS3i±l-lJ-2.2-K2-2©4rD©i±i:^^^,*>. Xt] 

L'Tm:t;1-5. c©3*.. Di-a. D,_2li^{±^l EC 
C3i>n-^-8 7 1 alc:A:tJ^n. aEECCji> 
3—^8 7 2 ai:iiJE C Cat>ri— ^i^'s 7 3 atci||t, 

M!3fTiE©^^^bAs/.(:^ni), 
[0121] CC:T-iECCa^>=(— ^S'-S 7 2 attiJE 
CCJi>r!-^-8 7 3 a J;?}^>^t;'&J^5-IIIEtg:ti4 
feoTl/^So C©fe». 0 8 5©CN-Pijl5^-\'>;i^;i/ 
©^^^7T-i5i0^Lt i^C. «ISB^8#. D,-i^-^> 
^-JUiDa-zf^^ >;7^;i/ J; !3 ffiV^ C/Nfi|{Zi3ViT D 

1-2^ C/N©{£T^C^V^iiS6<}:fe|5g;i1i3ii:'^^-oT 
V-*?.., ^t)lTIE$nfeDa-i, D i-2{s-l-(i-&J5gi5 8 7 4 
aTD.M^{c-&J5R$n. i£iaS4{CA;tJ^ti5. - 
15. Dz-a, D2-2{s^tt^2ECC:ii>3 — ^-8 7 1 b 
®fti©#^ij:>n— ^5^8 7 2 bi:iiJE eCai>n-^5^ 
8 7 3 btci >)P.t)fTIE^?F-^<b$n-&J5£S8 7 4 blcj; 

E CCai>a— ^8 7 2 bttgiJE CC3i>n— ^8 7 3 

.m^. D2<s^i?)pgas©^^m^^#i3. jaKises 
uss^ij ix-mmLtz jc<t^Di. d2©2 »©!^spf 

^— iTIEtB;t;®MS'Kb{c J: D D 1-, i: D .-sXttDa-,, 
D a-sO^'Jr 2® ©iftSfi«]Pg®«i5gSr * -3 T V^ 5 . 
[0 12 2] »r{CC©ft-^>£§flt-2>t^^S:iftB§-rSc 
III8 8(±§{t^©rD >;/<^0T-fe.5. S87©ji<sM© 
iieM-^^§ebfe»2§f3«3 3©»*;»j6gli. USE 
1 ©EI 2 1 X-Wtm b 2 Sfs^ 3 3 t aSIa] b«J^ 
T-fe^o E C 07^3 — ^'8 7 6 a. 8 7 6 b Srit^ID bfe 

j^ifimtji^, i©«-&s QAMsaM©^?!iSr^^1-As. ^ 

58-^068 (a) (b) ©<t-$)5:4|i*)b<«±8fii® 
VSB^©ASK{t^lcMffl-rSCIi;*)T-g5o ^fc. 
PSK. FSK^^IIiT•^)J:V^, 
[0 12 3] 0 8 8{c:i5V^T> SiS$nfe<t-^{i 

aiag§3 5{cj;t)Di. D^m^ti^xm^^ti^mms 

a. 3bfC<t>). &^Di-ii:Di-2. D2-2©4 
o©{f^d5o<^n. ^ 1 E CC7^:3 — ^8 7 6 ai:^ 
2 E CC7^:3-y8 7 6 btCA:^$n-i)o ^ 1 E CC5= 
n-^J^S 7 6 aT-tts Di-,e^As=EE C 05=^3-^8 
7 7 a{c:<tf)P,t)iTIE^nT^]5)ca5 3 7 tCji?>n?.. - 

D,-2<t-^J±§iJECC7^:3— <J'*8 7 8 aicj;!3^t) 
ITIE$n^^SgB3 7{Cj3ie>ix?>o |5)«{CbT^2 ECC 
7=^=1-^8 7 6b^^i5V^TD2-l^a•?■{idEECC7^n- 
<5'*8 7 7 bt:^3V^T. D2-2{f ^ttliJE C CT^n-^ 8 
7 8blziJV^T^!?fTiE$n^ -^JESigP 3 7 A:b$n 

?)o ^OtllE^nfeDi-a. Di-a. D2-:.. D2_2e^(i 

^JSfeSB 3 7 lc*5V^T 1 o©fg^fcJ5: 5 ai;bgp 3 6 J; t) tB 
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[0 12 4] zom^. mmmmwMzx*)T>.-.ii^ 

[0 1 2 5] »#;WICH i gh Code Gain© 
iECC7=^n-;5'*8 7 7 a, 8 7 7 biiLow Cod 
e Gain®iiJECCT^=i-y8 7 8 a, 8 7 8 b© 

CT^ri-yJcHl 6 5 (b) ©ECC Decoder 
©S^C5=^i- J: ^ ^d: U - K V a ^ >^^^ B C H ^ 

E C C 5^ n - ^' t U - h- V u ^ > ^ ^ i: ' J - F V P ^ > 

5^-^®i^#©«^^^S:^^<b:5^^0 1 2 8 (d) 

(e) (f ) IcS^f-Trellis Decoder7 4 4 744 

7 4 4 r4ffiV^fe^.t)fTIE©^^F^S§^®^^^^^ 
^ibSiC^mv^ 2. CI h J; t) iJIEt&*^£ ^ C o d 

e Ga i nlc:M^O(t2>Cj;A5T-tS. -a UT^a 

[0 12 6] SfcEll 6 0.^1 6 7©:rD';;^Iat7^^ 
fJ^-pl^i^^agPC'f ><5'-U->'^•-7 4 4Kt:. ^feSP 
{--^>^_U_;n--7 5 9K. 9 3 6 b S:aS(ts S 1 
6 8 (a) ©Inter leave TableQ 5 4 C J; !?. >^ 
>>5.-U-/f-9 3 ebWT^'f > 
:5^RAM9 3 6 xT\ ^a- h'f Swi:l-<t 

[0 12 7] CiT-|iafl5'5:|ii^^3S*0 8 9©C/N 

:!><, 0 8 9C45lN-C^ ifiJ^8 8 1 {±D .-.9^^ >^^V© 
C/Nh3^^-^-b®ii^^^^- ii:^8 8 2{±D 
1-2^-^' >^;1/©C/N fclTIE^Oai^-l^- h©H^ 

[01281 A*)<i^©C/N{iI#/JN$ < 'ttniffeS 

© C/NftWT-C-tt^. ») |TIE'#®^ ^- V- b A^->^^ 
A|gt1-^©Si^3i^-b-bE t hy.Tl-JRS ^jflM-T-' 
-<$'*siE'mCBi$n'&:<'^o 12 8 9t:43V^T^'^ 

lCC/N^±lfTt9)< i:Da-.{3^©iS^8 8 1 A^Tp-T 

j:^(ic/N>!pe WT©«^D > ^;u©mii*5-r- 

g5jelN, e^C/N<d©i®-&Di?-V>^^V©«^'± 

[0 12 9] C/N = d©B#. Da-.ttmiJtTIEtg:^*^ 
D .-3 i IS V ^ K), 0 ITIEm ©^ ^ - V - h tii^. 8 

8 5dtC^Nr<totCEthWTt/ce?). 7=-^^S^T- 
gS, D.-.©^^)IIiEt&*Ia:D,-,^5i:•lS<^^v^ 
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fz tofllE^©^ ^ _ u - h AS D K < ^^V^ fe toll 

fT&VN, tJ&otC©^^Di-i©^^*5H*t-&So 
[0 13 0] C/N4S|pl±L-CC/N = Ci3^i;ofeli#. 
D,-2©P.t)fTIE^©3:^^-l^-b*^''^8 8 5 CiCmt 

C/N©[p]±iI#V^. C/N = b'K:i3 

V ^ T D ■\' > ^ ''I'A^St*'^ ^ * ^ ^ ^ ° 
[0 13 1] $t>CC/NA5lpl±bC/N = bj3«£ofe 

^iStN D2-i©:t7-V-bA^jS8 8 5bC^>-ri^ 

zom. D2-2©^7-ix-b{iEt hi^);*ctv^fc^^) 
S^t•S^^<'^o c/N = a{c^eoTj^8 8 5 alCTTil'i 
■5CD2-3©3i^-V-b*^E t h{C*T-^'>UD2-25^ 

[0 13 2] z<DXdi^\^x. m*)miEmt)(Dmmiti 
m\,^^zhizx*)mmmm'D^^ B^^^y^)^^^^^^^ 

[0 13 3] z(Dm^. ^—$fmm^Mmm(Dy'-'^±^ 

D<:7'ej^©<kd t:: C/N©^^t.C#v^7^-^atf*^^^ 

{3. ia^©iiimsia^s{im^^l^5t#bTv^?.fci^). is 

iilc«>fc*^ofc|(g«feill©«i^*7^i^^^i'^-'ti.ffliiiK 
[0 13 4] tfz. iii^Segment7^-^©TKl/ 

- Ap]ffifs-^^©H D T v|l-^©jii^<*Slc^*)ms«t 
7=— ^SiHigh Priority Data D 
.-ai:UT088. 01 3 3. 111 7 0. 0172©H 
0 igh code Gain©ECC Encorde 
r 7 4 3 a-eSHtU S<s«i43©High code 
gainOECC D e c o d e r 7 5 8 T-§(I"f 
c©*^T-ttC/N7t)S3&^bLt. {i^©3L7-W- 
h7!)5tix.T*)H i gh Priority Data 
D,-i©i^-V-btt^«i^'*i^''=*^'''^-*^^ T^i^^^'l^ 

•fb1-2.Gracef ul D e g r a d a t i o n®^ 
m*5ff?.n?.. 01 3 3. 017 0®^^a57 4 9> « 
^giJ7 6 OliH5M©l 6QAM. 3 2QAMT-*.. m© 
50 ^tf!l4T-xE'^2>05 7©4 VSB^06 8®8VSB 



(15) 

27 

T-*) 8P SKT-4iGr a c ef u 1 Degradat 
i o iKD^Wiim^n^o 

[0 13 5] Ell 3 3. SI 5 eiC^lTctdtC. 

High Priority Data52nd da 
ta stream i n p u t 7 4 4 CD'^'OE C C 
E n c o d e r 7 4 4 a i: T r e 1 1 i s Encod 
er744bfHigh code gain©^!?^ 
^-fb^&frW Low Priority data^E 
CC e n c o d e r 7 4 3 a®fl^^T- L o w code 

gain©^^)^g=^^bSr^T^^i:^^J;!J. SfsB#©H 10 
igh Priority d a t ai;L owP r i o 
rity da t a©ct^—W—h <||^o{^:5 

M\^Xi>. High Priority DatattS 

4). Low P r i o r i t y D a t a©9&■^b^c^V^. 
HKtt^&'fb-ri.o bd^bHigh PriorityD 
a t a{i?|^$ns&«5)Iffl3SyD ©BBSIf ^ttS^fe 

m^ifim.m^n?>zttii<^ mmm'p^-( 20 

t *5 qjfg i: 7& i, t V^ ^ S b V ^J5!J;mA^^# n ^ , 
[0136] (HSiiC?!! 3 ) WT*^B^CD^ 3 ©^MS^^J 
•OV^TllcS$:#^b**s?>i^BJ^S. 

[0 13 7] HI 2 9 itmmm 3 (D±tif.mx-^^ o ^jg^j 
3 {i*^B^ cDBixkmrni ^ ;!/ T vji 3i ;^ 7^ a ^ 

v^fe^JSrS^b. S^)^^S®X±)«t^4 0 ^ 111 
0 l©A:'jg|54 0 3{cA:tJb. ^gfEl 
^4 0 4lC<t>5. ^ l7=-^?ij^m25=-^?iji:^35^ 
-<5'?'J(c^gS$n. ffi*gln)liS4 0 5 tJ;!?ff^$tLtB;t? 30 

[0 1 3 8 ] ffe®A:^B*^4 0 6, 4 0 7, 4 0 8 tt^ 
liii^J^>=i-^'-4 0 1 h|5]«©«j5S,®M2Il« 
:3^>r3-<S^— 4 0 9 , 4 1 0, 4 1 1 tl J; >5 ffi$i^ti|±S 

[0139] ;itl?.(Z)4ffl(^)7^-<5'Oa*.. ^ l7^— ^ 
^J©4«a©«^iiv ^fif5 4 1 2®^1^S^4 1 3(C 

^ijiib-c. i^eMi»cji^,n5. 

[0140] |g 25^-^^ijOfg^if ©^354) b < 1 gP ■ 40 
iif'Stl4 1 4{Cj;>)#«{b$n. ^2 7=^-^?iJi;bT 

gPt)b<tt lgBtt#«S4 1 5{c<t»3^aYb$n> ^3 

bTillfa^^l {c3i^.n^o 

[0 14 1] zixb^^ii-fxmmmix-iii3':>(Dy=-^ 
4 u: J: t) 1 xm^tzmm^m\ mm 

a5 5{cj;t)7>7^:>-6i:eiiS87{c:i>). WMl OtcJi 
?)*$ig5l 2K:J:?). ^lS{l«i2 3l|®3a©S(t«J 

[0 1 4 2] ^lS^:Ki23-C{ie)^liS2 lt:i?)i|ig 50 
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r,©/J%g©T>7^-^2 2T-§{tT. ^mm^(D^i(Dm 
ly=-^m(D9^^mi9'-^nn^^2 3 2T-S3feb. 
^lli^7^3-y-4 2 lK:J:f)NTS Cfs^4)b<{i 
y^f KNT S Cfs^^©®S?^«®l!ife^(±i3b4 2 5 i: 4 

2 6 4B^bfcB;tj?-l±So 

[0 1 4 3] ^2Sfi«^3 3T-{i. ii^mr^CD^mOT 
>5^:h3 2T-§JtT. ^ 1 T^-^^'M^gP 2 3 2 i:^ 2 
7^-^?iJII*fegi5 2 3 3 (Cct 1 7^— ^J'^iJi:^ 25^-^ 
5'J4S4b. ^2i®^7^3-^--4 2 2tCj;!?. HDT 
V{s-^^©S^^S©B5^«&tl:i:t» 4 2 7 4) b < li«i^iB:tj 
4 2 5. 4 2 6$:lf^bfctl:^$H±?>„ 

[0 14 4] ^3S{5«64 3-C-l±. ^Sra©:*:^©^ 
>x:^3 3T-§ltT. ^ l7^-^?ijfligl52 3 2 i:^2 
5^_^i?ij3^gl5 2 3 3 tm39=—$'ym^^2 3 4tCi 
D> ^l7^-^?'Ji:^2 7=-^i?iJi:^3 7^-^3^USB^ 

b. }fy':^i^T^—^mmmm<Dm^m^muDTvm 

(Dmmm^m<Dv^m.\hf] 4 2 8^tii;b-r^o B*^tti*)4 

2 5. 4 2 6 6, 4 2 7 t)tBi>T-?2>o — ^©7='>';5';u 

Tvasitt. 7^s^<5';i/3i{i^5 lA-^Mig^n. ^ig 

{fM 2 3 fSM bfc:®-^. NTS C^©fg,«¥^©S^i^ifi 
tl4 26t LXliit}-$tl?>o 
[0 14 5]T-«. i>:tC^3 0©mli®^3l>3-<^^•- 
4 0 l©7'D«^^^lca-rt. «SjSi&»b<x!i'<i.. ffi 
l§»?^fe©?*^fg-^H:A;*jeP4 0 3{cA:*;$n. ^StU] 

s§4 0 4 izmibti^o ^mm^4 0 4x-it-v-y^'i> 
~7=^>'ir:^Aiz^t) 4-D(Dm^iZ'^m-r^o qmf^ 

©zIc¥d— 4 5 1 iijkW-^^^ JU-S^ 

4 5 2 tz i t) . 7j<¥<S«J5!c^^7jc¥S:^fiK^(C^gi$ 
fL. -t»-y-y->r';>ygi54 5 3, 4 5 4lzj:iy. ^^© 

^^itvyy>)>^u—h^^^izutzm. *¥i£^fS, 

^ttSiSD— 4 5 5 i:Sii[/N'r/''?:^7'f ;i/ 
^ 4 5 6{Ci!3. ^^7j<^ig:^Sifi<S^fl^. ^bTH 
1. V dM^ 1 7k¥<S^Sii:iS^{t B§ b T H u V „{t^tc 
^^^n. •y-7'-9->r'J >ygiS4 5 7 i:4 5 8(CJ;?3. 

v->yv>^u-ht:mt\^xEEm^4 o 5t2if,n 

[0146] 7jc¥]S:i^]5!(;^H:. gifio-y^;=^ y ^ ;U'$> 4 

5 9 i;Sit7N-1' /i;^ 7 -f 4 6 0 J; t) . zk^SJ^S 
ie<S:^fs^. li&bTHHVJl^i:. 7K¥li5JaSit<S^f5 

v^LXE»h»mmz^m^ti. ■t^:7-tl->7•'J >yg|5 

4 6 1, 4 6 2(Cj;i5t>->7'';>^^-h^TlfTs 
m&4 Oblzmi^tl^o 

[0147] mteSP 4 0 5 T-H:H..Vi.e^S^ 1 ESgSP 
4 7 lT•DCT^©«ia©ff$i^^T^^»ltB:t»g5 4 7 2 
i i^miy'-^^iitl.Xtiitlt^o 

[0148] Hi.V„{l^tt^ 2Ei®g|5 4 7 3 T-Ei^^n 
^2Ui:»3'gB4 6 4{Cilt,nS. H„V^^^ttS3ff«igB 
4 6 3{CcJ; f)£E$S$tl^2m;tfa5 4 6 4'\ii5>tl?). H 

HV„ft^tt^s{[Hiss4 6 5 iz^f)MmmmB^mi^ (h 

hVhD i:S]gl¥^JSl!!li^(t-^ (H„V„2) tc^S-tj-fj 
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n^ H„V„l(i^2tB*a54 6 4'^. H„V„2tt^3aJ 
t)U4 6 8^m^ti^o 

[0 14 9] mcmz 1 $:fflVN-rmiiii«7='3-^-4 
2i^m.m-t^o m im^y'^-y-'i 2 Htm i^m 

0 itrx;bb7=^;^^^>7';ug|5 5 0 2 let i9;^^^>:^ 

#Sb&^iH®Jt*^M[i]S&5 0 4 i:tB:t»SB5 0 SHi 
►)I®Htb*^^SbTNTS Cft^®il^5 0 6> NT 
SCfS^T-^^b^^T-liffiWia^SO 7. KTV© 10 

^;i/ia®©ii^5 0 9 {±5*1- So y v-f > 

b<{i-f ><J'i'-:^®2o®^S^cD<$'^7' 

ICiS 1 0 5 0*i)St#^tli). 

1 i-e,® 4 P S K©-)S®7^i^^;vT VMiiSrSeUfc 

^l§Mm2 3fcSliii^7^=i-<5'-4 2 1 ici 
t)TViij^^a^^ S*T-?^o i>:C0 3 2®^2ia» 
^^—y—CT'p .y ^^^SfflV^T^2liiftT'3— ^ 
IftB^-rS. *-r^2S««l3 3*^C>®D.<S^{±^1A 20 
±,35 5 2 1 J; ^) U ^ 1 ffl:RSB 5 2 2 T-f*:S^ix. 
;^_^<;_-it>7-ij >ygP5 2 3Ci»3 2fig®-9->7''; > 
|.{-55: (3 gjfio— 5 2 4 let »3s Hi, 
Vr.m^ifim^^tlho Dz«^(±^2 A;ba5 5 3 0 J; ^) 
A±» ^g6|o]S& 5 3 1 J; t) 3 oCff-^C^^^ 
^2<^Sge5 3 2 i:^3ffS^5 3 3i:. m3WSaS5 
3 4t<t»)&'^f*ftSTF. ^7.i^^>y}^^fl^ ^-^"^ 
— tt>^'J>^§B5 3 5. 5 3 6. 5 3 7 (C J: 2 (g® 

3 8. SiBD->'^>^:7^;w^ 5 3 9. *ifi-'^'^/^:=^7-< 30 
;^^5 4 0^3J:•)3^^^>i^So Hi.Vi.«^i: Hx.V„«^J± 
iP»^5 2 5T'iD»^ns 9->7-'J >^a55 4 

1 iiTK^D— /^X^-f 5 4 2 ic J; 7jc^®®a** 

{g-^ii'fe!?. iD»^5 4 SCjte^nSo HHVi.(t-§-t;H 
„v„Ug-^{i*P#^5 2 & \z^*)1ia%^ix. :ir-f^-^ 
>7"';><^a55 4 4i;7K¥■''^'1'^^:^>''^-'^^-5 4 5^c 

i K> 7m^w^m.m^\zti *) mn^ 543cj:!?hdt 

V^®«M»SI*^ii^HDft^i:* ai*»a5 5 4 6*^ 
e)HDT V^®ll]^ai;tj5 4 7ibsaj;*3$ixS. 

[0 15 0] El 3 3ttl|3a^7=3-^'-®:/D ^J'^El 
T- D .{i-^H:^ 1 5 2 1*^ e, Daft ^ti^ 2 XilU 

5 3 0 iP&A:fci Ulg^lJ^T^^ 5 2 7 i tiuiiE 

5 5 1 ct x;b x.mnm^mm.v'o—^'- 5 5 2 ic j; 

B^^^So c®{g-^{±HDm^i:-&fiE§§5 5 3-t-&fi£ 
$ti@«<S^JSTV{i^. S-HD<i^^^^t)ai*a5 5 

[0 1 5 1 ] »r{Z0 2 9®i5iWCftStife^St§4 01® 5 
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[0152] H 3 4 {±7^-^i2?iJE!-r-fe . » 1 7=-^ 
Dii:^2 7^-^?U. D2i:^37=^-^^JD3t6o 
©NTS C-3=--^'>-^''l'L 1^ L2. L3v L4. L5. 
L 6 i:6c®HDT V5^-v>^;i/M 1 ~M 6 i: 6o®S 
-HDTV5^-V>^;i/H l~H6$:T0M§Pa4'l-s 

rTOfflHCD .e^lC L 1 iP L 6 % T D M:5S;^T• 
^F^^M^-<t t)iag1"5*®T-feSo Da®V'pf-f>6 
0 1 15^+>^;1'®Hi.Vi.M-9S:kISo ifcCDzii 
^®K/'f >6 0 2{ca:^l^-v>^;i't:ffi^1-S^ra 
1 5^^ V^^l/® H D T V i:N T S C i:®^^t» 
#MloS!?. Byj7!t®Hi.VHfs-^hHHVJt-^i:H„V„ 
imWM^o ^feDafl^® b-^-f >6 0 3lC{i^l 
f^-\'>^;V®;3^-/-«-HDTVm^#H 1 . 1-%:^)*. 
0 3 0-C-iftWL/fcHHV„— 2H l^rjslSo 

[0 15 3] :iCT-^15=--V>^;i'®TV®$:^JKbfe 
Ji-&^lftB^-r2.c S1''hMT>7^3^-i:miS<t«2 3i: 
^liii^7^3— ^4 2 1 ®>';^7=-A^*)0— fiS©Sfe# 

»±E3 l®NTSC*)L<tt'71' KNTSCOTVfg^ 

2m^3Ly3—'^' A 2 2**>Oi|^^®S{l#{i^-\'>^ 
;v 1 Ufe«^^ l^—^^k D 1® K ^'f > 6 0 

1 ^^2 7^-^'?']. D2®b-p<-r >6 0 2®fs-^^-&f£ 
UT^^>^-'1^ 1 ®NT S CSiiai:lB|bSfflrt§®HD 
TVjf-^^ff?).. 

[0 15 4] :*cMT>7^:^i:#'^e^liT•^S^3SfeM 
4 3 ^S§3il»7^n — ^'-4 2 3?:*)OB*iiifl^ffl-a5 
®^fi#«±Di®Kp«'f >6 0 1 i^Dz® Hpt'f >6 0 2 
i:D3©Fp«^ >6 0 3©M^4^fiKU ^^>*;n 
©NTS C i:|B] bSIII*I^T-B*ii3ffiffl®liiH®^»^K 
HDTV{t^^ff 2.0 2A^e» 3*T-®flfe®^-V>^;i/t. 

[0 1 5 5] 13 3 5»iS'J®K^'f >®«fiK"t*fcS° il* 

NT S C®^ l^-V>*-'l'{±L 1 f-iSS^^"^''^^" ' 
®LUiDi{I-^®lll^^AK/'f >®K^^>6 0 

i®{imi^fe'3^ 5feal3JtcNTSCF^®7^;^<>7>>^;v 
tt^ii^tfJ 1 t-8i«8bfeaaa««^^trti^SS 1 1 *^ 
X-3TV^2.o );*:ICHDTV®^ If^^V^-iKiL 1 

I liC:&«!l$tiTX^T<-^?„ MltiHDTVhNTSC 
i:®M^?gT-fe ?) . Da® > 6 0 2 > 
6 1 1®PS'K:AoTV^5<. :i®i^-gr6Mbp s®NT 
SCJESgfi^^g^fflbL 15CiR^t-?.h. Ml®^^i± 
2{gOl 2Mb p steles. L 1 1 
1 8Mbp s®^^*sS|2SM«63 3i;|g2ili^7^3- 
y4 2 3*>?.a^lli'5It^'C-fe*o 
TV^S]Ei^;5?£^ffl''^^^l 5Mb p s®#^T- HDTV 
E.mm^-^'^^-thZ.hi^-t:^^o iieo-C^3 5 0i2M 
^.^^ > ;^;H t- H D T V i: N T S C IHl^tClRJIT- 1 

0 c©»-&5^^>^>'V/2T-{±HDTV®B^{iT-&^ 
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V>o S 2 1 iiHD T v©7';^^5>r;i/tf?ST-fe^o * 

^^y603. 612, 613S:fflV^. NTSC^6M 
bp stcia^LfeJ^-^. -&at3 6Mbp siHix. EB^ 

M < ttntmmt&mmn<Dm.itm^ 2000 2is:©;^->'i 

- H D T Vg^ *,G3@|T- & 5 . 
[0 15 6] 113 6©iEg0(±D3T-6o©^^ A 

T^To NTSCEiaSm^&6Mbp s{C85Sbfe«^9 
{g0 5 4Mbp s*sei^T-& ;i®fefeJ:e)^iiiM® 

^-/■?-H D T V ^fefeMT- S § o 
[0157] W±{±. J«flfI^©miScD7XaF*> b < ttS 

Sit©2-o©{ijS[ffl*^-5c:i:i3j:!5. mm^mm^^m 

[0158] 0 4 9 tt^ 1 7^-c5'?"J07>c¥(aiSfi^D VI 
i;Saii?S{t^DHaSU^^ 2 7^-^i?ij©|BH:, < Dv2 i: D 

7'>5^:^UA»*)oTt^)&V^^l§M«^2 3{i, NTSC 

i: M,{t-^Sr-&fi£ UH D T V{t^$:ff i, C i: A^T- ? S . 
^*!Jv ^lS{l«i2 3^fflV>fe«-&. T^T^i-comtJ 
t-J;!3. — ^-T-tiNT S 0*5. fte::5T-{iNT S Ci;HD 

[0 15 9] 0{±TDMA^riC{CLfc®^T% 

— ^n-;^h7 2 i©$fealgi5{;: 1511935 7 3 1 i: 5b- Fas 
7 4 1 ASi&(^e,tVTV'>^o X^ 7W-A©$felig|5{c{i|5l 
«Htf«gP7 2 0AstJ^t^.^^TV^5. ^Wig-^ttc S^-f 
a;^d>^M¥As, ^S'^ l^®-5^-^>;^;i/*sfiJ»)$>TP)tt 

TV^So 0iJx.(S. ^ 1 cS'-f A:^D >v h 7 5 OT'^l^^-^' 
>;^;UO^< |BlD#ffi©NT S C. HDTV, X— z^ — 
HDTV^j@|SCli:AST-^So #'5<'©<$"f A>^D5^ b 7 
5 0~7 5 0 eAs^^^cfflS:bTV^?>o m-oxn^cDM. 
vkmtm^CD^ Jx:XU ^<&fflV^TTDMA;^^T■^i^ 

ii-rsa^. fte^i:?4i:UTNTS C. HDTV. 
/^-HDT V©^(![^IAS■r•^SfcV^^»;^ASfe5. X. S 
M{Pi|'fe7j<:^<l^K7'>7^:^T-^ 1 Sfi« 2 3 ^*jOl«5£© 
«^NTS CTVfi^$:i^<jijS7'>7^:^'Se>, HDTV 
SH^T-t?., ^2Sfl^3 3^c■rsi:^S«?^S©X- 
/^-HDTV*||^T•t5o »3§ff«4 Sti-rsi:^ 
— 7^-HDTVfl^$:^±{3B^T-§S, liL±©<toiC 
i^ji'l4©$>5S(iii^;^5^A$«^m*?>o C©J®^> HI 
5 0©J;^?kiBMT-> bt*;©TDMA;i?iCT-^ 
<. 04 9©J:^3&Jgigi{I^OB#P^#«^,DjtgT-$.So 
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st05 1 {^^^-r<i:3^J:fi•^i^Mt■rtl{^it)igiPs© 

HDTVm-^&W^T-^-l.. 

[0160] W±iB-^fc J: ^ (C^ffli«»J 3 tC <t SISI?^ 
SSHDTV, HDTViiNTS C-TV©3oO{g^ 

©i?s © fe ?. 7^5^ ^ ;i/ T viSi^ *s-njtg {- ^ ^ ^ V ^ d Si 

[0 16 1] ^CIT, J:5^?F$QAM^SRQ 

10 [0 16 2] 1 6 SRQ AMCD3i^-U-h$;tt 

T-feS. ^ 1 ^PltCiSi-'Ts 1 6QAM©J®^, m^}^ 
8 3 a. 83b. 8 4 a. 8 5. 8 3 a^©S- 1 6 .{r© 
{^^.■^©F^liitt^railT-ife t) . r^T 2 (5 T- S o 
[0 16 3] 1 6QAM©(t^^8 3 a(±ffiSf4® I 

$a. QttJ;t)<y©8§!ai{cfei>, d^r- 1 sseqamjc 



n^iyy hmt^mi-^t.. ft-f-,-^ 8 3 a ti 



.•>7M^T. ai«Wi)*e.©2B6l^&n<5©(£rg©ft^iS8 
3'v^»$-B-S. C©:@-&ntt 
20 0 <n<3 

T-$)^o SfeffeWft^.-^S 4 a. 8 6 a*)'>7 hbte 
^.•^8 4. 8 6©tee{::^®J-r-2>. 
[0 16 4] »l7^-^J'?iJ©p»3^SrPe 1 ti-?>t 
[0 16 5] 
[iHl] 



s 



erfc 



[0 16 6] ^27=^— iJ'^iJ©! 

[0 16 7] 

[»2] 



:»3^^<£Pe2i:1-5i: 



40 [0 1 6 8] i:;feS„ i!fe{c3 6 SRQAM-J>b<tt3 2 
SRQAM©^!^-^- bS:tf#-r-i). HI 1 0 0 3 6 
SRQAMOe^^^ h;i^0T-$)5o ^ 1 «Rllc:*5U>T 
3 6 Q AM©{t-^,>^F^ggKi(i 2 (5 T-fe 2. h^aTSo 
[0 16 9] 3 6 Q AMCft-f-.-i^S 3 att@i:^|ft<t t) d 
m^mzh^o C®/i^ii^8 3 atta 6 SRQAM{cjJc 
5 8 3 ©laet b b. ^ffiW J: ?) n <5 ©JE 

Sf^'kSo S>^'©fi-^,"Stt^7 h b-t<i^;i^8 3. 8 
4. 8 5. 8 6. 9 7. 9 8. 9 9. 1 0 0. lOlh 

50 i^t^-^j^vx. m.m4PSK^mmx'^m\^. mi^"- 
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[0 17 0] 

6 \-fW I 
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6 "*^^( ^ -Jn^+Zn+Js) 



3 U/IT P 



5-n 



3 V 1 40 -^n^+ln+aS 



r) 



[0 17 11 ttai,. C©iS^. Ell 0 1©C/N~^ 

1 0®- 1 . 5^®il^S:7j^^. *^ 
a^®SRQAM©'>7 b»n^ 1 . 5 i: Ufe«^®^ 1 

bT C/N<iiA5 5 d BTA^oT D .tiPl^O^^-^ 

[0 1 7 2] *t-n= 1. 5®m^®^2Fg)lD2®:J^ 
^-V-hiiffl?S9 0 2 aT-S=v^n^. ^v-U-VA^ 

1 0-^ n::i3V^T. iffi!S9 0 0C5^1-3 2QAMHlt-<^ 
TC/N^2. 5dB±^f^^V^hlB]^®^^-^-^"^■ 
3^-C•t'fcV^o ffl!^9 0 1b. ia^9 0 2 bttn=^2. 

0®^^©D.. D.^&S^vl-o ffl^9 0 2CttD.^7^^ 

*fflfiilCBV^-C2 2n=l. 5. 2. 0. 2. 5©B§. 
3 2QAMl::tb'^T^^D.(±5. 8. lOdBBJt*^ 
fl. D^lt2. 5dB9e<b-ri.o 
[0 17 3] 3 2 SRQAM®ii-&l-->7 hSn^'S^b 

^_^j,jD,i;^2 7^-^fJD.®C/NfiS^Bll 0 3© 
2/7 baiii:C/N©H^BlT-5^^1"» Ell 0 3*^5J: 

^ ^ 1 ^_ ^ D . i: ^ 2 7-'- ^ ?|J D ^©feiilK: !e:>a^ce 

iP^o t^fe-^T. 3 2 SRQAM©«^n>0. 8 5©^ 
{*t=TT-^am*=fe2>o 16SRQAM©S^©^7-^- 
Hi^l 0 2©C/Ni::^7-U-b®i8^^®<tdlC 

'^to°17 4] mi 0 2l::*5V^t:ffi^ 9 0 0^1 6 QAM 
(0^^-U-V^7f^to ffi*a9 0 1a. 90 1b. 9 0 

1 ctt^^^lx-a'?iJDi®n= 1 . 2. 1. 5. 

1. 8® J^^OJ^^-^-^*^■^'• ffl^9 0 2a. 

9 0 2b. 9 0 2 cft&^«27^-<5'5'JD.®n=l. 



2 1 5s 1. 8©«^©^^-^'-' ^^'^"^o 
[0 17 5] gll 0 4®->7hMni;C/N®Mmi 
1 6 SRQ AM®m^i^>7 bSnfe^^b^^fc^-^^ 

J, ^ 2 7^— ^ ?'J D 2® C /N ©ft t fe t» ©T-fe ^ o 
H 1 0 4 ^ ^ A^'^di J: o 13 1 6 S R Q A M ©H^ n > 

0. 9T-fena*^B^®P«»^'^*'^*^^^^*^^*'*^ 
*>5o y>±*^^n>0. 9*^P§Jlfei^*^S2,S:1-?>. 
[0°17 6] cCT-m*St]lC7^i^<5';VTV®:^±ai^t 

10 ^mmsRQAM^mmi^tzm'^(D-m^7r^t. mi 

0 5{i«fe±JiJ3ll^®i^«^>^^^^<^^^'^^^^®'? 
glj.^ igm,^}\/t.(D^9^M^mt.> ffl^9 1 Kislfe 

1 2 5 0 ft ®m-&©§<t7'>^:^© 

1 0®- 1 . 5*i:{S^-r?>o ^JS9 1 2 
{±y'fXl/-<;i/*S^^b. iS9 1 OttC/N = 15dBtC^^S 
:Hfe'^T't»at?^^®3 2QAM:^S,®S(llSI^«'^^^1'» 
^<iDL=6 Omi 1 eOlfei^^3^3V^■?:7^i^^;^®HDT 

[0 17 7] UiJ'b. 5^1^^©§ft^<+«''^-'(t>t:<fc!3a§ 
r^egCC/Nli5dB©rti-C^ib1-2.o C/NffiA^ggfiS 

^ciav^s©tt^5il^3i3v^T c/n *^®T-r 2. tmat^ h d 

6 Omi 1 e®*g!*l®^T®*,^-eSlsT• 
§SiRT•^eV^„ z(Dm^. r:l-D^il«v^7^^;^;^©^ 

30 [0 1 7 8] *^B^®3 2SRQAM^b<tt^ 

6 8t5"^1-8-VSB®^^. fiinOctdtHl 3 3. 

,_.fMPE GV'<;i/©(£«?^SNT S Cte^feSIt). 
^l_2pggDi-2-t-NT S C^©1^ISi*STVfiJ,^^&S 
f). ^2PWJlD2"tHDT V©^JSfiX^5:32l2>^i:*^"^' 
m^i^mi 0 5lc4^v^T^l-2Pi)■©■t^-t^x:^ 
'jrH:;^9 1 0 a©J:-5C7 Omi 1 efife^.^T-ffi:*: 
U. ^2|!^Jiii9 1 0 b®<t-5l-. 5 5mileitfe^^ 

-mm-r^o mi o 6®3 2srqam®-9— f^^u 

40 TlHi-®^^®'9— 

01 0 6(±3>l^^-^->^^^-'>3^-^^^^'''^ ^5 

?>o 01 0 6^C^5V^TM^7 0 8. 7 0 3 c. 703 
a. 70 3b. 7 1 2(i*>^t!£3l5:5Si®3 2QAM®1^- 
-If^^cnUT. *l-l|iiJiD.-a®1t-liX^'JT. ^1- 
2Pg«D.-2®-y— IfX^'J-?'^ »2i!gJlDa®1J— 
31'; T. KJgT:^^^7'S®■9■-t^;^3l'JTfe7^^■ro -© 
■5*.. i£3fe;?Si®3 2QAM©t)— l^X^'J:^©^"-^ 

50 [0 1 7 9] «6*?J^©3 2QAM®ffijl;5S;-e{i^i 
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V^ T ^ t)«)T §m««iA5^S^T- o fee 

[0 18 0] LA^b, ^%m<D3 6 SRQAM$:fflV^, 
^l-lPtBD.-at-MPEG 1 ^l^-r- Y(D{S.mTVm-$^^ 
^l-2PgJlDi-2T-NTSC</U'- h*® fpmTVm.^^ 

H D T V©-9-- 1:^ i U T©ifigAS 5 -^^ ^ *j 

-b:;:^a^';T«ii 8 ^-f 

Ell 0 7tt->7 h7 7<>^-n^)b<as = l . 8 
©Jg-^cDit — t:>C3i'J7'^^b, 01 3 5i±Bll 0 7® 

[0 18 1] c®i -m-ElzVt^:&AX-lt. 
i!>«c < i: *)l9;^bfctf-tf;^3: 'J 7'|^lc:fe^^TB:5&^if 
[0 18 2] -^Bizm^(D7=i^^JVTVWLm:^^Xl± 

^fifli jfe H D T V §{t«i i: o§{g# b ipfiii^l ^ 

SftT-§J&A^ofefe»> 1t— tf;^Jl<;T|*)tiJV^T^) — 
gPOS^I#bA^^iKT•t5&:iPofeo biPb^^B^T-ttiJe 
*©NT S C^PAl^SlCm:^^<Dm^m<DTV§:^m^ 

[0 18 3] |B]B#{C^Sfi#iS*5Jtx.Sfc«)TVj@im# 
{PJltti <©^^#^f#f>tX?>fc«)TV»^i: bT® 

[0 18 4] HSg{'^'fS,|?^jg<7U— K®§{1%^® 
a«{in=2. 5 0«^, 3 6%i*e*;5^tctbbTte::^ 
•t^„ iL:Klzj!B\:,x^m^t^m^^o V-—\^:^:^V7(D 
*£:^i:§{s#IS®JfiSD(zi.») te®:9'T V»^#®»^JtZ 
A#Ji;«ct-5o ^®^i;tc J; t)5^i^<$';bM?^®*l»';;^ 
^*5Mt)7^i>-^;bT vBii^ ® ^ § ifimmx 

[0185] ^T, 01O7®32 SRQAM®-^-— bf 

:^3L^)-rm\,z?^^i.olz^ n't)b<{±s=i. 8®J1^ 
*)|5l#®^m>!)5ff e>n?)o iyy Ymn^mW-t^:i tlz 
^*). ^^(DW. ii^A^HD TVS^^itNT S CT V 
S^^®^^^^ifiL^®*«5^;&®|fefi|^^»tf JiS bt n 
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^^j!b> SRQAMODii:D2®it— lfXJi';7'7 0 
3ai:7 0 3 b^«®55:^^^^^ig^■rs:li:^::i^3, S 
e#ttg::*:®?tS!£SJ[iSl^li«;*;®§e#»;&ff 5 :i t 

[0 18 6] i®«-& 
n> l. 0 

®B#. W±®id^%«*^e>il5. fJ6-pT, 3 2SR 

QAM®J®-&n{i 

l<n< 5 

10 tJfcSo H^fc: bT 1 6 SRQ AMO:®-&n{i 
l<n<3 

[0 18 7] C:®^g-&I219 9. Ell 0 0®idti>7 N 
^•a-T^ 1 2 P^ii ^f#S S R Q AM;iJiSti5VNTx 
16SRQAM, 32SRQAM, 64SRQAM{c:* 
U^Tni6S1.0W±T*$>nKx %±J!t3Sfc:i5V^T*^B^© 

[0 18 8] mmmx-ii9^^m^^^mi.tzis-^^mm 
20 b<«ii&:^fPtga5{cfc{t. ^ix^ixmzy'-^n. mi 

[0 18 9] pcumm. ^i^:^s mmmmizm^^^i: 

[0190] ^tz. 3 T-(iEI 1 3 3 iZTTs-tXo IZ 

mm^m^m. (tdm) :&Atm.?^'^t)-^xTDMizji 

^^y^^y^}\^-^Wi\-fs ECC Encoder74 
3atECC En c o d e r 7 4 3 b{C^1-<t^ C 2 
o®ti-:/f^i'>;f.;i/®a:iv— lUEffln-K'^'i' y-^m^l 
30 Yb-r5ii:{cit). ^■y->^5^-v>^;i/®|§ttfc:^$r-:?<t 

®«-&^ mi 3 7 t5"^-r<t^ic:4 VSB. 8VSB. 1 
6VSB©VSB-AS Kfg-^® 2 0©1t7'^-\' >^;i/ 
©Trellis Encoder^© E C Cx.>n—<5'*— ©Code gain 
sSr^^T%)J;V^. Pbl^iJiB8tt^a5^5llffi0iJ6®0 

1 3 KDmmtmii'X^^rzisd'^^-r^o 
[oi9i]iai3i®7^D >y -^mammM&mm^^m. 
x-mi 3 7©ro^y^iaa:ei£«s-r-fes. eis^g© 

35^l§^©Up c o nv e r t e r ; S©$S©D o wn 
40 converter ^^❖s M^fBg^S^^B®?!^ 

xs>^o mmizi^rms 4(Dmm^mn^i^7.7-j^itm 

1 5 6®ei2li>;^7^Ai:|B)c«^T-fe?>cii:Ast)*^S. 
*fc«J«i£ia#{c:bfet^Jg^(i. El 5 7. Mlcta^tc 

bfe^^J®^H:[Ill 5 8<D^o^JimmiZ-t^ZtifiX-^ 

^ o 

[0 19 2] nil 0 ecTDv-^ JLl/-^>^>lci$v^T^i^ 
50 l-lit7'5^-\'>*;i/D,-ai:^i-2-9-:r^^>^;i/D.-2i: 
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5. SRQAM»4"C-CDM" h J:{Sns*#6B^©<i 
^.'^^^^M'^MIj^ (Constellation-Code Division 
Multiplex) ^rectangle-QAMiCiSfflbfc*)©T-feSo C 
-CDMIiTDM^FDM hSlfi Ufe^M-fb??^"? fe 

«H44«*>'5i*s^*3g-ra. c©J;^{cC-CDM{i® 10 

^^J&fflVNfe*spi«iS^«'J#a*^ (EDM) fcH^ 
TVKiltfflV^fc«^. HI 0 8®TVte^®Jl«[ 

2 2T-fei>o A^-®^^';T7 2 3-^^^©=^^'J7 

^UT7 2 2%igtt?.i^f-^l=^^'J^'^ 2 6i:^2 
U T 7 2 7 ic^fUU^^^ 2 0 i:^ 2<i^ 

7 2 1 ^j^i-dJiCJ: 5^J$ti@MT-^So mUs^^ 

2(1^7 2 lC<t>)«S?^JS«^*'J^^*=tli*'^*^^""^ 
2,cii:CJ:t)s tt«&i»»t«:*^e.FDMU:i?.P^»Mi!t 

[0 1 9 4] ---J:-^! 3 4Cii£3l5®;&5S,3 2QAM;& 30 
fflV^fcm^©S*?^1-. lJ-^^>>^>A©:&*^ai**^ 
:K^\,^fzli>. g3{BH:ThresholdH±-9-^5^-V >^^l'B©B9 
«Thesho ld2C tt'^T 4 ~ 5 d B 'J^$ < T mv^o tSoT 

4 ~ 5 d B gi(i©M^ 2m(DmmmtiimifinM-r 

biPL.> 3©^^^ §{t<i^©v^;i/*sTheshold2 
j.:iT{C^i:Si:ttfB»®^t1a^£«)2>^2fs^7 2 1 a® 

^faT-^N-r{i^©^gl5*'^ < § < ^ 'W^^ 
®/J;«:V^^ 1 {f^ 7 2 0 a U*S«t- 1 < «e !5 . ^ 2 

[0 19 5] biPb. *%B^*fflV^fc^^> 01 0 40 

icsr^ 1 (1^7 2 0 IC C- C DMlri Ufte, 
nS3 2SRQAMSfflV^-C-9-^^>>^>'l'l ofA^ 

jlio-r?.. i©M«©®vM^^^^>^^n 

^tC{E&»«^©fi£^^&©^^- ^2{a^7 2 15:3 2 S 
RQAMi:U it^5^+>^^H o^B©Bafil*^lfe 
^®KlfitThersliold2tc^to^S. I"?, iife^ 
reshold- 2lcTA^oTtSmT-t^t <^e*o 
^-r•^^t-m2^i^Si5 7 2 1 a©^i:'5:t). 1tr5^^>^ 
;i/ 1 o f B ii-lty^^^ >^''l'Atf§{i-et Sfe»G3^S 



^^ia^*sT h - 2 ©e^ U'<>'l'l^*5<'^"C ^-^fe"^* ^ * ^ 

[0 19 6] -:j^®-9-::/^-v>^;H-^®^^S©fiK^ 

S®-9--lfy^3^UT^)5t£i)S?>^iV^^«]^*>^^^?'. - 

®H{i®<£v^-y-^^^>^^i'i^^^«^^'ii^^*^^ 
>jf-^® mB^ctsssr xn S ^ i: i 

{fWtl^'&^o ^2(1^7 2 lie. |B]1i®^SS:fflV^ 

^-\iy^^^)T(Dmmifim^^o hdtv©^* 

Ua^lObO^om-^. 5 2 5*lcSn^T. C-CDM 
Kli^) 7 7 5 2^®-9--t::^3i'JT*5i0t)2> = 
[0 1971 C®J:dCbT. FDMi:C-CDM5:^ 
i> f ^ 'J T A^ffi^-r 2. i: v^ ^ 59*^^ 
tti^o ci®S^FDMlcJ;'?2-:>©t^^5^^>*^>'^ 
iftltfc*s3 0®JliSES(l^^t!lU 3 o®1t^^^ 

[0 19 8] ^j^:^CTDMfcC-CDMS:ffi^!f^to^^■tSS 
^1 0 9CS^^t-<t^K:T-^-P 
V{f ^i-l±7X¥'Jt)^a57 3 2 i;I!*^©^S15 7 3 1 ifi 
feSo 7l<¥^fiia57 3 2®<I^W-<>'l'*^<SV^:ii:h. C 

fflVs. 7^2^^;i/TV{3^®lB)»3^:?'-:^a^TVfs-^i: 
-^to-i-. 7j<¥')S^gC7 3 2 0»?P^®7k¥'J#$ai5l^:^D>^ 

h 7 3 3. 7 3 3 acas^7^-<5'^ m^itmmis^^ 

gP7 3 5. 7 3 5 a®^F^l^l5l^^*t:Sie<S«SlnlS8:^ 
n>vh7 3 7. 7 3 7 &^mifXi>m^(Ommifi'^^i^ 

[0 1 9 9] 01 1 O{±C-CDM®llS0T-$>2.. 
X. m 1 nil 6QAM©i£3RJiS©C-CDM©3- 
m*)^-C^'^mh. mi 1 2{i3 2QAMte?i)i6©=' 
— \^mKi^rm^Bir. HI 10s 11 1 ^l7r;■r<fc■5^- 
256QAM^iSK 2. 3, 4«7 4 0 a. 740 
b. 7 4 0 Cs 7 4 0 d©40©eCi»-tt ^tls 
4' 1 6. 6 4. 2 5 6^®-b<^;^ > b^i*-^" ^4)1 
7 '4 0 d® 2 5 6 Q AM®{i^,-^.=3- K 9- H 7 4 2 d 
tiSb i t® "1 1 1 1 1 1 1 1" X'h^o cn*2b 
i t-r-:3 4o®a-h-'7-K7 4 1 a. 7 4 1b. 74 
1 c. 74 1dtC^i!!b. ^mi. 2. 3. 4)17 4 0 
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-C^SI^7 7 7®{t^i:^^^iT-^ ^2lii^x3-<$'-® 
^2A;ba55 3 lCA:tr$n> ^Wm^ 3 lCJ;t)H 
,Vh. HhV.., H„VH®ffiSie^f^^SI$tLT=&^^2 
<f5fig|55 3 5. ^3<*ftgl5 5 3 6 . ^ 4f*:i:^ti^5> 
n <$m^n-C7ti®Hi.V„. HhVux H„VHfe^i;'S: 

^ne>®m^i^HuV.{l^*3!jn^. llj^^BKa55 4 
8CA*^i^. -&fiK$ixTlo®HDTV(i^i:^ft)fll 
t,a55 4 6 if)tii:^$tl. aitia57 8 0$:^b-CHDT 
V®Bft^m^4 2 7 i:U-tai;'3$nS. 
[0 2 4 3] ;r©ai:ba57 8 0tt»27=-^'5'Jtii^a5 7 

5 9©^2 7^-^5'J©M*'5^^^^*^**^^'^ 8 2 

-^ti-^^r^ e Hi.v^e^®<a«¥^s©i!!'i^fe ^ 
i5i^^£iia$-<ifet)^©i-^^^®='> 

[0 2 4 4] tl±©ct^lCU-C^ |ii)iSSi5^©^lfe. S 

-^j'^ijois^jA^s^T-t s®T-s HD T v®saeT'S«a 

^b-C«i> ^l7^-^?iJ4ll4b>'®VuHi,{a^*^^> 
fi,M0S®TV(i^«:f±l*1-2>o C®Ci:l^<fct). HD 
T V ® p°pfi[ *> b < tiN T S C T V ® S.ffiT-lBl-Sffi'fe <t 

[0 2 4 5] ^fcHe 6®TV§{i^®:^D>v^7gl®j: 
. {- ^ 1 ^-^J' ?iJtll;bgl5 7 6 8 ttlcSfl« 7 5 1®^ 
^^m'ht 5 i: SmWiB 2 ^-^ r-JtS J;tFH D T Vii 
■^^ait)5fc < T i < 5 feK>^ <SB£*5^rtilC{iffiB&^b 
T-#So il»7^:3-y-t± 0 3 i-eiftBSbfe^m^ 

^3-^-4 2 l^fflV^n«iV^. C®i^^NTSCTV 

®?n(4®iii^**f^e.n5. HDTv©saT-{iSffl^s 



47 

WLx^ifi^mr- # S i: a i. c 

[0 2 4 6] tjijri. me 6l:iyjk-r^olZ7.^^>yjUi 
iPttfc4VSB, 8VSBm^t:mMT^m-^s 4VS 

5 0 2(Dfp(DD esc r amb 1 e# 
•^^^ U — 5 0 2 c®#-^^De s c ramb 1 e#-^ 
0 2 b{c:J:t3,^^U -gt bTVNS:©-&®^^^D 
e s cramble.SrMl^-rsCh{cJ:D1^^©;^<^^ 

[0 24 7] EI6 7®J;-5^t«lfi!cCC-r?>i:PSK{I-^^ 
«li-ri.«Mi!(j2IS{t«Si: V S B<l-^S:ap-ri,«b±M 

^7 8 7A-?,©fs^i:ii-&tl7 8 6 izis^-^XM-^^ti. 

xti^ti. me sx'm.mvTcim.'^T 5 3izxti^ti 

!?7^-<5'?iJD., DsA^a^^nx ^glSB 7 8 8 &:fM,-r 

»2iii^ai>a-^4 2 2(cj;>3. mmm^tLxmm 

ffi:*;gi57 8 0 i !JtB;^i$n?.o — *±ffl®:?' 

n ^^StjUtiv X:*7SI5 7 5 2 izxti^tim 6 3 T-iJH^ u& 
©i:|HIcrD-fe;^fS^S7 5 3t<t »3!l$^©5^-\'>;?. 

ttji^, -ri-ovmmTvmmizr^-^mi 5 3izx\)W. 
m^ti^o y'i'i'fvmmcD^ti. mm^^7 5 7t 

8 8{3i>) AM«^^^^fcT:^D^'Tve-^Asal:^7SC7 

8 0 J;t)m*$tl5o 116 7®;^fiES:i:S i:ig-&^7 5 
3*s^MMiSi:jfe±S!(3llT-ttffl-Ct?>o ^;t^2®^7^ 

n-^4 2 2t,ttfflT-&s. ^i^^)i'm±mmxA 
m.mtmm(D^m^7 55i:LPF75 emo^mmss 

So 

[0 2 4 8] t.tzs llffi«»JT-tt4fiS©ASKM^=&2o 
©y;U-7"{C:»-(t> D.. D2©2ii©^ 1 b i t©^f( 
fejiSeofc. b*^U^ 116 8 (a) (b) ©8VSB 
{s^©C o nstellatio nHlCS^f x 8ft©A 
SKfl-^ot U 8 1 e V e 1 - V S B ?> i: D 

Da, D3©3jl©^l b i t©-&|+3 b i t/s ymb 
ol(0^mBm^nd:itifiX^^ .068 (a) 
S^^•rJ:^^c, S-ri b i t i®^^©o{t:)?t:i5iW1-5 
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D3{i-^©{S-t,-^{±ft^,^7 2 1 ai: 7 2 1 b. 7 
22ai: 7 2 2 b, 7 2 3 a i: 7 2 3 b , 7 2 4 a i: 7 
2 4 b©2fioS t) 1 b i tT-feS. *{c:?Jj©l bit 

©^^^b^feiJ^Bj-rsi:. D2©e-^,.i^tt{s^jiap 7 2 1 

t 7 2 2s lt-^ii^P7 2 3 i:7 2 4©2fii©l bit 
T-feSo D3©7=-^tt:*;M^iSP7 2 5 7 2 6©2 
{B©lbiti:!Et S. C©®-&, Eg5 7©4o©e^ 
.■^7 2 1. 7 2 2, 7 2 3, 7 2 4 2 ^©<t^j^ 7 
21ai:721b, 7 2 2 ai:7 2 2 b, 7 2 3 ai;7 
10 2 3 b, 7 2 4 ai: 7 2 4 bfc^^U ^i>';u-7©ra 
(OmmtrmtCi i: J; t) fek 3 S©PgpM©^fte3^ as 
qItei:'5;5o HiIxn©J:a{::L = Lo{r-rsci:t)t-t'" 

^ o 

[0 2 4 9] c:©3®©^fa{Ejlli>X7^A&^l,NT3Jl 
^©7^2^ <$' ;i/H D T v©?ftfifce3l*fT^ i:H:IISfi^J 3 

tmmm 4 T-i5iWbfe*)©T-»jf^©pLV'>ittwtt«BS-r 

[0 2 5 0] C1CT% 116 8(Z)8fit(7:)VSBt::cti>T V 
jEftiJI^ff i:tCc^:i>^S^cov^Tai^€>o 8VSB(± 
20 e^gff$gm^^V^>g®^ [5ll:C/NfilJz:?ttff i>^^ — I- 

[025 1] :i<:iT4VSB^8VSB^16VSBO 
^m{COV^Tit®U^i)5^ai^^o NTSC-^PALCD 

J; a N T S C(Dm^ 6 MH z c7)^:^$iJPM>b5$> 5 
MH zO^M6^^fEilS^^:b5W^n^c 4VSBcom 

miZ5MK zx4=:20Mbp s<D9'—^B:mS&ifi& 

1 5Mbp 1 8Mbp SigJ^STfe^o Z.(Dfzlsb. 4 

TVC7D|IMei^«CDl 0-2 0%L*-hn^c^V^o 
[0252]»:^^8-VS BCD«^. /SJ^^Wffl^Sj^ii 
6 b i t/HZT-fe^*:«>5MHz x6 = 30Mbps 
(Dy^-^B^m^mm^hfl^o ±in(Z)cto{3HDTVff 
40 -^©eigtCii: 1 5-- 1 8MH Zi^^gT-fe^>6^ 8VSB 

mM-:f5^(om'^. Ell 6 9tc5^N-rJ; a icHDT V{t^c;c> 

*!e<Ei^S05 0%J^±CDt»$gfiSMt)ITIECD^g^^Jcffl 

V 5^* ^ ;i/ft-f - ^ 6 M H z (D^mrr:m±.WLmt ^ h V > d 

^{^<Z)4>hT-(i^ 8 VSBCD;5:;i)^J:t)::^§a©Mt)iTIE 
^^•^S:{\|-iDT-t^fe«). 01 6 lCD:x^— lx-h:3!j — :/ 
8 0 5i: 8 0 6CcS^-ri^{3, eig^.(Z)[5]DC/NfB(c 
?^UT^ 3^^— ITIECOC o d e G a i n S:^ < b^t T 
CM- 8 V S B(D;5:;^)^al^-iJIE^gco:Il^-^'- 
50 ITIECDC od e G a i nCD^gV^ 4 V S B J: 0 (£< 
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5&Sc tie-oT. H i gh coda gainT'^^- 

351 1 43 It ?) -9- — f >^ 31 «J i> V ^ -5 S o 

etA^t8VSB®??A5mf)fJIE|51SSCDJt^iCif3. Sfl 

AM^^T^JCfCJt'^Ts Tt-^i'SMMOE q u a 1 i z e 

i&AO LT . ^»<DlHlSSM«tt 8 V S B :B^(D:&i^ 3 2 
QAM:SiCCji'<T;*c^ <;fe?>'fev><. tife-oT. 8 VSB 10 

a^^fcT^ H D T V ^mm-b^MM-t S o 
[0 2 5 3] )fc43. m<^^-^m*)miE:G^(omt UX 

Ell 3 1. HI 37. 01 56. HI 5 TCDi^ISS^® 
T'D >;;^H®E CC 7 4 4 ai:T r e 1 1 i s Enc 
oder744b^fflV\ 0 6 1 T-SiB^ bfc 4 V S B. 
8VSBs 1 6 VSB®VSBCD^^a57 4 9<&^V>T 
3l{st-^o SfSWJ)i:bT{i. H6 3SrfflV^TI5iB^bfc 
VSB©a^gP7 6 0$fflV^T4VSB■feL<{±8 VS 20. 
B*)U<{±1 6VSB{t^*^^4. 8. 16fil©lev 
el s 1 i c e r 7 5 7 lC<t 

|^b<^©ilSS0'J5^T-|5iB^t-2>0 8 4. ^2603 6 
fflHlSK H137. 0156. 0157 ©Trel 
lis D e c o d e r 7 5 9 b i:E C C Decod 

4 0 2®Ili«{f«filCJ; 7=^S^^;i/HDTV{l-^^S 
^b. ai*J^5o 
[0254] ECC Encoder744a (i^JEtfJ 
6T-iiB^-r?>0l 6 0 (a) . (b) iz^sir i,oi<:.. R 30 
eed Solomon Encoder744 ji;I 
nt e r 1 e ave r 7 4 4 k^fflV>. ECC Dec 
o d e r 7 5 9 atlttD elnterleaver75 
9ki:Reed solomon Decoder75 
9 j^&fflVA?,, B!j(D^liS^T-xE-«.feJ;^CInt er 1 
e ave^ip{*2.;ii:Ci?3. ^ h J^^— tc:^< 

^ o 

[O 2 5 5]0128 (a) (b) (c) (d) (e) 
(f ) CS^i-T r e 1 1 i s e n c o d a r ^ggffl-T 
SChti')$?>tCode Ga i n^±tf 5C i:*^ 40 
-^.g |.^Tris^„ 8 VSB©i^-&0 1 7 2 

lc^x-r<tdK:Rat i o 2/3©Tr e 1 1 i s en 
coder744b, decoder759 bi^afflX- 

[0 2 5 6] ^0y-C-li. £lcFijlS®7^v^;VTV{g 

-^4e^l1-smfflv^TiiBJbfe. ^mmo^m-^. mm 

^5:v^„ ^UE^J5®laS0ia>'<feiolC4 VSB^8VS 
B®ffl^J^F^HL = Lo^*t)^raiHt^bt. 5( 
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©TVeSl^frVV 01 3 7$:H1 5 7t5^^1"<t^^^. 

v;^^AAs^]i-rso ^bT. ^sbfeSit^-esvsB 

[0 2 5 7] $T. J.:Jl±4VSBi;8 VSBlcoVNTlffi 
BSbfc*^. 015 9 (a) ~ (d) T-(il 6VSBi;3 
2 VSB{^ol,^Tl^ira1-^o 015 9 (a) (i 1 6 V S 
BCDCo n stellati on^^-to 015 9 

(b) {±2o®{i^,"^6Dy;i/-7'7 2 2 a~7 2 2 h{c 
^J'^iz-r-rbb. 8ocD«^,-i^ha^^et- ^ittcit). 8V 

s B i: {yrWi^^rztb2m<DmmM(D^it&~^-i^MM-t 

dCD^-n-T ime Division Malti 

plexT-. miKm<<z8vsBm^t:m-::>'zi>mmmB 
mio^mMirho ®b. ^®:&^T-iift;*;7'-^ L/— h*^ 
2/3^-5: 01 5 7 (c) (i^ 4-0(D^^;i/-7' 
7 2 3 a~7 2 3 di:b. 4 VSB fcbtffidfefe^ ?> 
C lSP§Jl*5ti^So CCD^-^fe. Time Divi 
si on Ma 1 t i p 1 ex-t-F^i»ta^C4 VSBM-^ 

mm-r^o w±tck»). 3»cDi!iBsvsBAs^^^ 

[0 2 5 8] CCDT^^t J;?). 1 6 V S BCDC/Nii^M 
<35:ofc(^8 VSB. b< {*4 V SB®7=^-^*sm 
T- S 2) J: I' ^ 3 P^Jl^eS*^lt^"r ^ o S 0 1 5 9 

(d) (DXolZ 1 6V SB(Dm^}^.^2miZt^^tlZ 
it). 3 2 VSBA5fe3l-r-#i)o #5t5l 6 VSBffigS 
S:te::kbfcV^ti-&. Z<D:&^CJi*). 5gie*«*.*cA^ 
e>5b i t/s ymbo 1 ©T^-^J'SSASff^ti?. 

[0 2 5 9] Z.ti^X'v^^tz:it^^^tl^i^t. 016 
lCDVSBSM«l©:7'D^y^0lc^x^§{t^i;01 6 2 

[0 2 6 0] ^{c:4-VSBi:8-VSB%ffiV^Ti5iW 
bfc*5. 015 9(a) (b) (c) (DXotal 6VS 
B$:fflV^■r^S3i-ri.-i:^JT-^So 16VSBO:^-&li 
Sil±fiiCji^ffaJ^^6MHz®^J®T-. 4 0Mbps© 
Bm^M-ifitm. b4»bHDTV7=i;^;i/flEi^{s^® 
MP EG^a^5^fflV^fc^-&l 5~ 1 8 

So 01 6 9lC5^"f J:^t:Redundancy : Rie 
= 1 0 0%fei>±i:'fe?). 15^^>*;V©7^i^<^;i'HDT 
V ^ feil^ {c {i Jtftg A^;*; t < »3 -r ^ T (plS§*5«?l 
t5fe-5:e»tT% 8 VSBlC?^bT»Jl7bS'J>^eV^o bT 
2^>>^;U®HDTV®*±iiil35l$r-rSl3«±l 6VS 
BT-fe2)i:7T;«KB:4VSBi:|3lbfl ObgJSbA-h 
ti'fei'Nfeeft^^^eM t) fim-^* v^i^5 c: i: *ST- ^ 
fcto. -tf— t;^Jt'J7A^i^<'fei.. Biji!i©J:d t 4 -V 
SBT-ttRedundancy : R^= 1 0~2 0%T- 
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6 9*^f>B^f>A^75:<td{z. 8-VSB© 
Redundancy : Re= 5 0 %-e?£:^^3i^— fj 

D Tvm±mm^ e ~ s mh z (D^num.xnomor(D 

*»i:T-tts ^ 1 6 9 3t)^e>Bje,A^jfeJ;^{c:. 8 Level 
- V S B *sg *)?S&«As$, ») V S B ^ii;)&^T- S 

[0 2 6 1] -^xmrnm^xi-trnz o®j:^:&iij^ai> 
n— y4 0 1 ^^ftraLt*i^ ^3 o©7'o -v^iiii^ la lo 

T-$>i>&«)iiB^{i«i«-r-So ccDj^dCs 

<5^4 0 1 liitr/N*> ;i/^^CDB*^CD^^[p]^4 0 

4. 404aSr2o*)O„ cm?> Sr^SISe 7 9 4 5 

4 0 3 3t)^e,CDHDTV-^;^-^1-HDT VCDB*^{f-f-iS 
^raW£E«i[5ISS7 9 5 J; !5. ^WWS:ffi^^fi,T^ISI 
IhJES 4 0 4 (Z J: , H„V„-H. H„Vi.-H. HlV„- 20 

HuVl+ 104oCDJ5£^t:9-lte>tv2>, CCDa-&> 
5/5^7 6 5, 7 6 5 av 7 6 5 b. 7 6 5 ca:lCD 
(iStfe?), ffi|ggP4 0 5tC. H„V„-H. HhVi.- 
H. H,.V„-HCD3ocr){l-^$:m;^Jt-5o LA^b. Hi. 
Vu-H©fi-§{i^-1' <y5^7 6 5 cODttii; l*^^B#P^iE6 
SS^Hll^ 7 9 5 ©A:^ 2 'NA:t» ^ 2-y-f D 

•m^m^ma^^^nrnz^mmvi,^ o 4 

a$tlH„V„, HhV:., HlVh, Hi.VL©4o®fS;^{:: 
^We)^^al:*$^^i)„ ^2-y-'r ^^i/T-tt^^-f -y5=-7 6 

5. 76 5 a. 7 6 5b. 7 6 5 c 2 ©ffigtc^ 30 
toSfeft. 4oOJ6K^3-a:jEiffiaJ4 0 S'viJIfjixs. 

[0 2 6 2] Wizz.(o^otiizmo:>^mm(omm.B.m^ 

^J^;t2.i:l217 1 ^ 5fc:7u ^^t^i., MSt^;*? 
4)©®|H1 b^jse©-&jSS5 6 .6 *s 2 -c^^SI-S 

[0 2 6 3] cn(ill7 2©J;c.?5:1gfK§i:-2.fcll7 0 40 

<D'5^mmm(D^'^tmmi:. bx i oc^sKSTHi^T-g 

i>. 07 2 ^iJBjrSi:. 5o©;^'r >;;^. 7 6 5 a, 
7 6 5b, 7 6 5 c, 7 6 5dlCJ:i9. ^T. ^-T ^ > 
<5^1^c^5V^Ts ;^-Y'y^765. 765a, 765b, 

5 2 2. |g2f^Sg)J5 2 2 a, ^3<^ftS|J5 2 2b. ^ 
4f^*?$5 2 2 cA^^&^^-HuVu, H^Vh, H„Vi., H 
HV„©(i-^*s, ;^-r -y^^r^bT-^JSK^S 5 6©^ftv^ 
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*)ttl;»3bB^>*;^'i' <;/^7 6 5 c(DXid2\zm^ix^o 

1 ©B*^M-9 (i t) h i: . iSM^SeSt^ff ^ ^ ^SU b 
Hi.Vr.-HJ5£^®M^T-fe§o ikO^I- ^ >^*2{C43V^ 
T. 7 6 5. 7 6 5a, 7 6 5 b, 7 6 5 ctt 
Xtl2\zm^t>^. CdbT. ^;g{iH„VH-H, H„ 
Vu-H, H,.V„-H^bTHx.Vu-H{i^>t)S^fieig5 

5 6iCj^?>tt. -&J5£,MS^*IT 1 o®Bftfl&M-?-A!!f§t,n 
5. ^C^ft^M-^ttJ^-f 6 5d©tB:t7 2<tf)ttJ:tj 
355 5 4*^f,tiJ:^J^n?.o 

[0 2 6 4] coiotibT. zmco^^mm.WLm-^^m 

[0 2 6 5] $T.^©;55C;{i.^-r^^' ^ ></l 
THhVh, HhVu, HuVh, HlVJI^^A^jS-B-. h 
i.Vi.-H{l^$:-&m$-M-i,, ^®^. ^-Y ^ ></ 1 iigij 
®KHF^^''r ^ ><5'2{343V^T. HhV„-H, HhVl- 
H, Hi.VH-H^±iB©HuVL-H<g-^^AA;$#. « 

[0266] 4)b. *)i:*>i:. A;b bfe{g^®±iSfiJc^ 
©^-Y 5 >^®JIB;?A53g^■^^^;^ DMiSbTV'. 

«j'f^7 6 5. 7 6 5 a, 7 6 
5b. 7 6 5 c fc^ ^ U ^Wtnmm. U NfF^WSr^S-r 
bA-b55lffi^®3iM{s-^^S7 3 
®J:dl-^5''r 5. >y 1 ii^-f 5 >i^2tc^F^BgtC:0-Saib 
xmn-t S C i: J; t) . §fl«S{l{C^r^MlliSPl5]IS*s^ 

[0 2 6 7] El 7 3 OB$P^iaM0®D 1 {iig^sff-S-®^ 
It'— ^S'^JD 1 <£^b. ^-f ^ ><?'l®KBP^c}3t:D5^-\' 
>^;i/T-HuV^, HuVh, HhVi., H„V„{t-f-$ii||!9. 
^-f ^ >y 2®«8P^tD 2f^^>^;i/T-H,.V„-H, H 
hVl-H, HHV„-H$:ii2>J^-&®M-#®^raiEa^^ 
bT^^S. ^®.t^{3bTB?FP^a«)fc:^SbTi?IM(g-^Sr 
iM2)Ch{c=tti. Se*i®:t3>rj— y®|5]S&;KfK;&gij 

[0 2 6 8] iJ;{c§{t^©{^sa}oi!!(*sf.(,^„ c:n^® 
ISSt^S'M-r-i>:«rrSfc;-:5V%-rxB'^S. 117 4 |b Ittj^l^tfl 
•^0^—^8 10. 8 10a, 8 10b, SlOcOBt 
F^ffiSHSr^-r., C®0t:iDVAT. T^-^OP^fCS'jT^— 
<J'811. 810a, 811b. 8 1 1 c gri^lfi-r 

ChtC^S, ■r^.i:. 07 4(a)©7'D<;/i7|Illc^-r^ 
2ia^Ji>n-i5^4 2 2{i7=-^?iJD 1 S:^ 1 A:*ja5 5 

2 li:;:^'r<y^8 1 2 $r^bTife'^i:ff:ggB5 0 3 tcA 
:^t-So «?yx{S. 7^-^ 8 1 0®A:f3^T«liS'j7^-^J' 
8 1 1 ®^P^cf t^^ft^!rla^&^TV^. t'-^' 8 1 Oo®s 
i^7^. »:®-r-'-^S' 8 1 0 aA5A;^3-r-5C:i:lC5&:5. d 
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[0 2 6 9] ^7 5t±HDTV§iI{it-?>^^©^Mii 

Cfi£^tC*a^t-2.H,.Vi.{i^S:HuV.. (1) fT^ts 
Ctl^D 1 e^®*iiaT-5"s-r7^-^ 8 2 1 ©tegtcBtP^ 

2,H,.V„, HhVu. H„V„{i^tiD2M907=-<5'8 2 
la, 8 2 1b, 821 cOffiaCEB-rs. fSi:^ 
i^^>^;i/®±T©7^-^®Hi-«iSU®TVsm®tf 10 

^T-^5&J7^-^ 8 2 2, 822a, 822b, 822 
tgi:)&S. b-C loOftftSBt-^-CCJ^^&triDiSt- 
So 

[0 2 7 0] ^fc^ ^7 6®J;dlcD l|M-?-l;:> "r—^ 
8 2 1, 8 2 1 a, 82 1b, 8 2 1 c *ESbi:*)|5l 

mcDf^mii^mi^n^o ®'»®4psk^4 ASK®j:a 

[0 27 1] 07 7a:. ^O^tiN T S C HD T V 

fiS^KHDTV€)b<{i^ {SP«KNTSCi:NTSC 
i: H D T V ® <t d 3 MCBft^^'^seg l:: 2 Ji® pgjlfe 

m^m-r. igP^^SNTSC^NTSCilHD 
TV®3»®^^$:St3lir2>^-&D HI^lC{±fi,)l?«N 
T S C{i^{ctiaTSHi.Vdl^i)S7=-<^ 8 2 1 CEB 
^nTV^2>o 3l> NTSC®^6IM^T-feSHuV„, H 
hV,., H„VH®&^^0<S^«i7^-^ 8 2 1a, 821 

b, 8 2 1 c®^^z:BciES^nTv^5. hdtv®^si 30 

(i^T-fci>H^V„-H, H„Vr.-H, H„V„-H«^H: 

7=—f>8Z3, 8 2 3 a, 8 2 3 b^^^^s^^^■rv^s. 
[0 2 7 2] dcT-ii^ mi 5 e-pmi l OCDrru^^ 
m\^frs-r^o (c. imm 2 -eiftB^ utJi^-iTiEtg^® 

MS>Kbt J: Smafi^JtcPiJieS^* 4VSB^8VSB^ 
1 6 vSB^::)ii^bTV^So ^{^^Wl^tiH^DutiDife 
^®ff®D.-ig^-V'>*-'l'^ffi('"'Tt^?>. Di-i5'-\'>^ 

^CfTjEtl:^3®li5V^^^)iIIE:&^^^Efflb•CV^S, D.-i 

^ -\' > ^ D 1 -2^^ ^ > ^ tb-^T JC^RJK ttiiS v ^ AS 4 c 

g:i^cD3iv — V— hli<i,v^fc«?>. ■fte®7^-:5' 8 2 1 

a, 82 1b, 8 2 1 cit)C/Nfil®ffi;VA^f'flC*5V^ 

■t%)S*T-&5. Cl®fc«)T>7=-^-*5>)i<'^S6^-^@9' 

^CD ^ ® §{i^{*® ff^'' ""^-^ ^'^^ 
NTSCTV®SteT-SiSa^B^t-S-i:*^t-t^. * 

ifE0!l2T-jj!>^fe<t^ l^^^-l^— b®ffi.'^t-5^fc^-&^ 
Da{i^®4i®Di-a^-\'>^^^'-fe*^— ^ 8 2 1« 
D»-2^^>^^;H::fe?.fte®7'-<5' 8 2 1 a, 82 1 

b, 82 1 ccfc?) SffiSS»C^<. M&Kb^tlTdot) 
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[0 2 7 3] D2{t^®«^t:tti^Sfi<)K:Dife^ 

it)l«v^c/N^i^&ee^5^:1-?>o tJtot. »ps«6^®c 
/N^i^®-sffiv^s^t^^^T-{i, H,.Vu{f^^* ® 

*lC{£V%S«^ffT-ttAO^THi.V„, HhVi., HhVhAs 

®^V^§^t^^t=T•{iHl.Vl.(3JDX.THl.VH-H, HhVu 
-H, HHV„-Ht)S^$n^fcS!>HDTV{l^iPW^ 
^nSo CldOT3-:5®|i§S®iS(2l*5-t. :i(Ol5^ 
:&fflV^S:li:^Ci•3lll53T•85iB^bfe pJt£«:^aS 

9 O®§(tl!Sa^^0l^^^1"<tot^2M*^e>3»tc:ffi::*; 

[0 2 7 4] dCT-ia? 8«07 7ffl^WiagO^-&® 

^3I1#^:='— ^'®'^° a*6*3l-f±07 
2®:/D <;;^E*>?>D 3fs^®^3A^»gP5 5 1 ^^V^ 
fc«fiioC07 4 (a) ®7'D^/^^ll®«J^$:JD;tfc«Sfi£ 

[0 2 7 5] mi'^-^mm^^h^^ ? ></i ici^vNTA 

±;gP5 2 1 <fc»)D Ui^*s^;>^;(jgp5 3 0«t >3D 2m^ 

jb^A^ti^ns. HuV„^®#fiK^a:i^p^Wi3^sa$nT 

V^ en e.tt;=^-f -^^8 1 2 t J:!5<!^:l:ge5 0 31:: 
)li*J*AZ:bTi^^^x5o C®)li)?$:lll7 7®^P^Ea 

^^^v^-ciftB^r^. s-r«^if"v>^;i'®H>.Vi.® 

ff$i«^*^f*ftSI5 5 0 3 ViX*). W^M^fi^>o 
^l^^>^;i/®HuV„, HhVu, H„V„AMffi5QiS$ 
>y5^8 1 2 a^;f^b-C. -^fiKSS 5 6®F;f:^® 

As-^fiK^nSo C®e^{i;^^ f ^7 6 5 a®aj:t;l*^ 
[0 2 7 6] ^ >^7'2C:i3V^T. 07 7®B#P^ 

Eg|gIC5^^J;dt:D 2fi-^®H:,v„-H, HhVi,- 

H, H„V„-H{t^A5X;b^tl»:aa55 0 3tC<t>)ff:^ 
y^-Y >y^8 1 2 a5:;f^bT&^i^As^fi£^5 5 6 
(Off^-&(OXMzXtl^fl. -&JE£5!LS?nHDTV(t^*s 
!ll±>^n^o CCnDTVlf^ttXl- >y5^7 6 5 a®tB 
I ^2 J;t5ait(gB5 2 1 ^^b-CHDTV{i^*^aj;b^n 
±M® J^c>Cc^7 7®^P^gSgCJ:t)Siei-^-i: 

t i gm^®<*:^gi5i;-&fiK^®tss^ft"^ffli^'^^ ^ 

v^3^^*^fe?>o ^7 7iil$r^i2aElT-!4D 1 , 

D 2{t-^® 2o®|SPg^fflV^fci{)5. B>ix!i®D 3{t-^S:ffi 
VA^i:, ia^^JSHDTVSJD;?.4oOPgB®TVflfj2l 

[0277]1!79{±D1, D2, D 3®3Jl®^EIPi 
H ^« V^fc 3 o®iiiB®yi^<£ja3l|-r PWJlSSli^®B# 

0 ;l/®§fi£^^±^Kfi«]^::sab'&v^<t■5^3i^gbTfe•5. 
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3XtlS&5 2 1 a&ADX.fcSfiMT-fe?). 1217 9©B#P^ 
[0 2 7 8] mmt. El 7 7 ®B#P^Em@, ^78®^ 

x> 08 KomrsmmmcDx^izD im-^iz±x(Dm^ 

^B#^^M-r5Ci:*,T-?2.o ^©Jl^. 7=-^8 2 1 

8 2 2CD2007^— ^tt5='— C$7 8 2 1 a, 8 10 
12 b, 8 2 1 cCJf^T^i^^-mEtfe^/Sr^toTfe 

T(.^s, c®fe». S{i«{iT-i/';T;i/5a.s*5qjtgi:«; 

.[0 2 7 9] 081 ®B#F^Ee0©«^. i&SS<J^i:P§M 
i:J&:oTVN?>fts, y"—^ 8 2 1, 8115='—^$' 8 2 2<DB.m 
f>vM/-bS:l/2-^l/3{cmt-rci:t<t!3^ C 20 

[0280] 082 tt. 08 1 ®B#F^i2m0®id'&:. 
T^-cJ'^iJD lfi^©^^^eigrs«^®I®^7^r3-<5^4 
2 3®:^D '>;{70-C% 0 8 0®7"n y ^0{z^-f@i^7^ 

[0 2 8 1] jy.±©J:dl-^ 0 8 1 ®B#F^KS0©<k-5 
;fe7S«M^5:i5lfE-r5i:0 8 2©:rD.;;^0®J;-5{cf^ 30 

:Rg|55 0 3^J5g^5 5 6 cDm^:krtiiznmX'^ ^ t^^o 

$ti?>fc«). -^fiKSS 5 1503 2ffliij^^jE!EeP5 

4 8©rtg|5©i5iES:rD •j'c^SA^fj^Siii^fiK-a-mDT 
s^^Mt^i!?. l^<o>{p©rD^/^SB#:9•iy•r-^tfflb 
mss^^^-r s c T- ^ s » 

[0 2 8 2] U±® \.XWti,mWLX^m^-tfim 

# < ©^?£tt^^!l 1 . 2, 3T-ijiB^LfcPSK-^QA 40 

[0 2 8 3] X^ C:n*T-©IIJE0y{iFSKSia(Ct)0! 

x.?.o m^\^s 08 3©<td{3f 1 , f 2, f 3, f 4 

■^;^ES0©J;-5{c^';i/— T-fbSr^ffw ^^;u-r©M 

[0 2 8 4] 083 izi5i,^xmm.m. f i , f 2 ©ii?Ka 

P8 4 1 ^S:Dl = Oi:^«U. iligJifef 3, f4©Jl«J 
ISP8 4 2$:Dl=li:^«-rs. ^UT> f 1, f 3 
<feD2=0, f 2, f 4$:D2= 1 i;^«-r2.i;, 0(C5^n 50 
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fi^l-s Dl, D2©S Ibit. it2bit ©PiSS 
3fc:^3^,^t:^ D1=0, D2= l Ass*feT-#> t = t4t: 

4^V^TD1= 1 , D2=0#B4T-g.5.. ifetCC/NtffS 
l/^i®-&{it = t 3tC*5V^TDl= 0©i«i^As^ t = t4t 

i3V^■rD= l©o5iiAS||^X- ti). CdUTFSK©PgB 

sei^*sT-#2.c Iij(i0ij3. 4. 5X'Umi.tzi&imm^ 

[0 2 8 5] X. 0 8 4©J;-5fe^ T'D >y <57 0{C^-r5S 
^l3aiS4^S{c:*^B^©||SS«?!l 5 Wi, ^ i: 4, f ^ 
llffi«i^iJ5ttASK©^:to?K^I3®g^AJT-g^o 

[0286} 084 ittmmm (R e c o d e r ) /m 
mm (Transmitter) tW^mm (Play 
e r) /^mm (Receiver) (D^u >y i^SS:^ 

[0 2 8 7] 0 8 4©:/D>;/^'0^c^5^'^T^ mmm . 
^imm 4 3 a^mmm 5 © v s b - a s K^m:^^ifimm 

«k 1 ©SIMHISS 5 a ^i3S«aJl^l3»e-^T > r 8 5 

7 atCij^A^^. §ft^4 3©§M[Hli^2 4 a*^^ 
:£{t-^T>r8 5 7 btCMt*^^-2)C fcCJ: ^<|5) 
U^sKtc ;fe ^ „ :$::S:t- ttfeii^Stc: i5v> t (± a S K ft^ 
H:^TVSB-ASKT-fei.>t». VSB-ASKM^ 
^ A S K M i: B& u T Si B^ -r S o 

[0 2 8 8] 08 4©i&<'^<&iiBJ-rSi:. HDTVIf^ 
avideo en c od e r 4 0 1 T-a^$tvfe^2 
oOt^— ^'{C^3-{:te.*x. ^l7^-c5'?iJ{±ECCJi>3- 
^7 4 3 aX-m^m^it-^tU g|2 7^-<$'?U{iECC7 

4 4 aT-^!3#^{b$nfc». Tr e 1 1 i s Enc 
o d e r 7 4 4 b{C<t tj, h U :^n^^t$ tiX . VS 
B-ASK©Mo d u 1 a t o r 7 4 9 tiA-So Rec 
o d e r©J^^ttO f f s e t Generator8 

5 6{CJ:t). Of f s e t{f^^iD^fc±-eiB^(p]gS8 
5 3t<J:!3. M^7^-r8 5 5±{c:i3Mi^*x.5o 
g©Transmi t t e r KD^-^liOf f s e t 
Generator856lc,i;f)D C:ty-^^i> Y-ME^ 
ASK<s-l-fc::MM$-M-TUp converter5a 

©4VSB, 8VSB, 16VSB©VSB-ASKfg 
^tt7'>7^^3 2btCJ:t)Sfs$nse[51g§2 4aS:i^ 

■r^ m.mm8 5 2 atcA;*7$ns. 

[0 2 8 9] i3«i«gT-i3®$*xfet3^{t^ttS 

^'s>> K 8 5 4 a-cs^^ntfi^iBjsgs 5 8 ^mxm 

t<«iai§8 5 2 b'vjJie.nSc 
[0 2 9 0] ^l@S8 5 2 b'vA^j^ixfce^tta^gg 

8 5 2 b©7-<;i/^ 8 5 8 a5rMT, Bui!i©VSB^© 
ASKaa^M8 5 2 btit). aiS^ns. ftaSis^© 
^ l7^-^5UttECC7^3-^7 5 8 atci 5. Ji^- 
IIIE^tl> »27'-^'?iJH:Tre 11 i 87^3-^5^7 5 
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ftinHDTV. TV(i^4>b<{iSDTV©<l^^ai 
[0291]Trelli s^-^^b§§©3tiDti [SES 

S<i#4 3©F i 1 t e r 8 5 8 att. 0 1 3 
4 tc^^l- i ^ *t D ^ T V{t^® ^ ^y^^^JT^m 

tS:&^ofc. < uS®F i 1 t er7 6 0 a^fflV>^C 

-p^p^TV7-^;^<S' 7 6 0 a^rONU. 
vn'^. OFF-r?.'i^'-'t^^ F i It e rC<ti.ls^ 

[0 2 9 21 E184©«^^l7^-^?'ifc»2-r 20 

«^8^^iii«^0 ^©>f 
i^'aSS'S^High priority (HP) 

[0 2 9 3] 3 7. 01 7 2lC5^s-rctdCc8V 

SB^l 6VSB©fe5S^®t^*5''^"^^ 

^>^;VT-^^. HighPr iority (HP) m 

i, HPW#©^^-l^-'''*^<*^^*^*^^'^'^'^*^ 
SaS^ ^ ^i^^^ b{t^*^'^^b b L o w P r i 
oritytf^S (LP) ffi^*^iK«^^"C*>^ HP«^ 

c^,^_^{iii6^$n^^v^i:^^^amA^^te>n?.. hp« 

I4(3r)^_^ ^-t/r V ©T F b ^^©'^"^ ^'-tf ^R^rfeiS 
*t-§iii«rD^;;<^©J^««)&®«*^l»^^*^^^- 

^°g,g^g^^^^b uT *,^<$©iiiH*^'*<bT s It-em 

[0 29 4] (^0iJ6) ^6©WJJ^«t^*^P^® 

afflufcig^45^^bfc*^. isibsa-^'0i7 3©ro^ 

^0C5^>ri-5^e#fil®ASKl3»*S©?^^13^»* 50 



^glC%,*^B^5f5ffl-r?.Cli:*^T-t?>c ASK©{fe. 
PSK FCK, QAMtC*^B^®C-CDM;^^S:M 

[0°2 9 5]*T. 1 6QAM^3 2 QAM©?S^tBS 
R^^glC*^B^® C - CDMlsA^mm bfc^J^rffl''^ 
Tm)l-fbi3<ttJ^^«t,t 2.*i£?:i5£B-9^^-_® S 4 
fiiS^iJ 5 -C#tt®V S Bll 9 A S K SrfflV^fcfeji • I3#^ 
glCOV%ti5iBflbfcA^. C®|gl8 4©ASK^QAMlC 
^jl-C*)lBlC?i)m*^?t?'i^«» ^3 4. @17 3-C-tiQ 
AMl::C-CDM^ilfflbfcJyi-&^65iB§-rSo I^ITQA 
M4C-CDM^m^bbfe*>©*SRQAMi:iq^^. * 
1 3 7 Jigl 1 5 4 T-{i> *%liS&<ESI->X7- AlCjS 

fflbfe*i-&SlSiB^t-^o 

[0 2 9 6108 4. 017 34lftBgt-2.i:. M^^si^ 

m^mms 5 1 a. x:b\.tziiBTvm(D^m%^^m 

^3i>=i-y4 0 l©^liii^^>='-<^*4 0 1 ai:^ 
2IS«:^>:3-<^'4 0 1 btci^^^m^iii&Ws^'- 
^glbjESib. A*S57 4 2©fl'©^l^-<5'?«JA*a5 
7 4 3 {3 H. V.^^^©(S^I!*^«^^ . ^ 2 ^- ^ ?y 
A:tia5'7 4 4CH„Vh fiK^^5:^tf«^8**fe-^?:A 
^b. '^ttmSS 2®t^©aESgl57 4 9 CA*)1-So 
^l^_^5,jXt(^7 4 3-eJi. :ii7-iIiE3-b-<)^E 

CCgl57 3 aCi;v^t(£^e■^^3^^iQ^^^'^<' ^ 

2^_^5iJX±lgl5 7 4 4 lcX±l$nfc^2 7^-<$'?'Jiil 
6SRQAM. 36SRQAM. 64SRQAM®^^ 
2bit.3bit.4bit. C^CS. Z<D{s^ 
JiE C C 7 4 4 a C i (3 m •) ^^ft ^ Hfe^Trel 1 i sai 
>zi-ySI57 4 4 btcJ;^3 1 6SRQAM. 32SRQ 
AM. 6 4SRQAM©®^. 01 2 8 (a) (b) 
(c) tzS^I-Trellis Encoder7 4 4 blCJ; ti. #^1 
/2, 2/3, 3/4®it^©Trellis1^^^b$HS. 
^J^K6 4 s'RQAM©m-&> ^ 1 7^-^ ^'Jli 2 b i t 
-C-^27^-<5'?iJ{±4biti:^d:?.o C®fe«)012 8 
(c) K:^^•rJ;^'5^TrellisEncoder7 4 4 b^fflvv 3 
^ i tr^-^^4b i t tbfcRatio 3/4 ©Trellis E 
ncode^ifo. 4ASK. 8 ASK. 16ASK©« 

#$b-Cl/2. 2/3. 3/4©M^'JX:n>:3- 
Ft-S. C^bT?i:ftStt±*^'3^ ^-^v-htiT*^ 

i, T- :t 7 -ITIEt^* A^i*' S "^"^ ~ 

_h©aL7-W-b^Tlf?.ri:*^T-tSo C©fc»* 

Hflgfc£l3^S^J^t) b < tte3ll^©tt^fe3^S{±ti^ 
?,c ^^iJS-C-lftB^bfcSVSBOfe^SvX^i.©^ 
^ 3b i t/s ymbo 01 2 8 

(b) (e) izmtn&t i o 2/3®Trellis Encode 
r7 4 4 g. Trellis Decoder 7 4 4 q^Mffl^-^. 
©^D>;;^0{i01 7 l(Di:olzU^o {Sb. Trellis 
EncodettlHli^A^aJlt^'^^Sfeto. *fiS^J6®0 8 4®^ 
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UT^^^5:t/^. M 1 7=^-^?'Ji 2 t^-^J'^iJCD:)^ 

^5lJ<&T^ellis^?^Yb■^-5:lfc^cit)^ 

K#$nSo ^ l^-^?iJCDT r e 1 1 i s^g-f-^bHIgS 

3^^I«^^:l^{^l5lCT-$>i)fc«)Pbv^sft0m«lS1-5. ^ 

m^i A 9T•^ii^^^fe^3^{ii3SJII^[B)S&8 5 3 icis 

rtiUS 5 7 atifjJirti^tuK^.^'i' K8 5 4{cj:>)i^ 

[0 2 9 7] I3«^fi^©7;<i— V -J bttHI 1 1 3 CDIB^ 

*>O^J;l« 1 6 S R Q AMO±^^ 8 5 9 {C««d583S 
f o® 2<gCD2 f o©J^jftm^*)0/W 
D h f 5 9 aAS|B]^tCi3^$nS„ M^mf 

BiAs*(:i)^NV 7':^<t^8 5 9 btcfc !3> A C^t-f 7:^$: 

1 1 3t^sr3Jl©-5*, 2)g©pgJg^©f'fi|fBai*s$tl 
TV^Sfcto. iB^W*T-g5r58ttttTh-l-2, Th- 
2cr>2o*s:^4-rSo i3^S^©C/NW'<;K;j;t){a 

-^8 5 ^trnt, 2m±xi^m^& 5 9 C5fet>D a® 5^*553 

[0 2 9 8] 3E{1^{3 1 6 SRQ AM$:^^,^;t«^, ft 
^*i2@ttlll 0©id{C^t^„ 32.3 6SRQAM&ffl 
V^ta^. 0 1 0 0® J:dfZ5fcS. 4ASK. 8ASK 
EI5 8. 06 8 (a) (b) CDX-otnW, 

mhta^o :i(D{m-^m^-t^m-^s m.%,-^y k 8 5 4 

^«^8 5 9 i:/WD h{1^8 5 9 a*s^^ 
^iXx ifHiglS 5 7 b{cj:»3titti^n?>, c®{l^J:»3 

igii?^S^Ilgg8 5 8®7'Y;u^ 8 5 8 atcj; t) 2 f „ 

^8 5 8hiz^>)f^<DWim^i^m^$timm&7 6 o 

izm^tl^. Cl®W^$nfcJR3@ljg?^fflV^T«iaSI5 7 6 
0^C^3^^Ti^s^{i^^$^^5» C:®B#. HDTVffil? 
®SC/Nfit®ii5V^Jlft,g3«i7^-7-8 5 5 S:fflv^feS 

^^ 1 6 i^®#{g^j^s®#sij b-^'-r < 55; s & fe^iage 7 

6 0(Ci5^,^TD 1 hD 2®}K??Asaia$ixi)o -^UTill 
^7^3-^*4 2 21CJ: t)^{f^*s||^$nSo HDTV 
VTR®:*^«?!)^« 1 5Mbp s ® H D T VOiS If b 

y^-rm. 3^ h{iSV^o 3KB#j^T-rt5B5®VHS5^-r 
i:S5igffl©SC/NS7^-ri:tt 1 OdBt;l±C/N® 
^A^feS. Sffi^^C/N^i6®il,^,^l^7^;t7^— r8 5 5 ^ 

^ 3?iJD 1 {±||£feT- # 2 T^-^J' ?iJD 2 ® 2 b i 1 

b<{i3bitt)b<{±4bit ©t-'— c5'?y{iSSfeT-# 
f^ ^l7^-^J'?iJ®2 b i t®-7='— ^?U®i«^*s||5fe$fl 
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5o 2»®PillSOHDTVil^e-*$:f3®B^Lt3^ 

«?!);?.«7Mbp s®y-f KNT S C®T V(g-f-i>5|iJ:tj$ 

[0 2 9 9] Sfciai 1 4®7'D ';;^Efcs^s-rJ:-5{c|| 
27^-^?ijai:t»gP7 5 9i:^2v^-^?iJA;'3gC7 4 4i: 
»2iii^7^n— y4 2 2 a^#BSU ^ 1 7^-^J'?iJDi 
® ff^ -r ^ffj Q P S K ^©^^g§ ^ ^ -^{g t 

10 h h*ffl©i3SB^^M8 5 1 ^— o©S!ffiffJ^i: 
UTIS^T-^ i., Cl®^g{i^ 1 ^—^^\^(Dff^(Ol?,mn 

a^mm^x-^^o ±32E©HDT ve-^^®]str-i' 
- ^®^l■^*s|3^$^;t;igv^ c/Nfis^m±i-r-s> 

7^-7*8 5 5 ^Z<D^\^>y h U- hWffl®M^i3^ff^ 

f±S^$^^'&V^o o$ l3|5lb|5tilM©HD T V{f-^AS|2 
S$nfet:7':t5^— 7*8 5 5 &S:£b75:«-&. — :?5©S 
20 iff«:«J^®i3g^S^^gT-ttHDTVM-^. -:)^®1Sm 
^i:«m©§3^S^«MT-{i:y -f K N T S C T vm^ifiW 
^X-^^o o$ t) 2»©Piil®J®-gr^;&^C/NfB$r*j 
■:57^— :ri:S«i:5l3^S*t7=— ^J' — h^i>-^Wm(Dm 
X- 4 o®ffi«?^^t)#®^^Slfel4As.S|]B-r S VAd 

ta^mifi^^o ^i(Dm-^. B.DTvm-mmzit^xiiT 

«E D T VOT^n— ^®IlES^;KttH D T V<D7^zi—ir 
hT-|ia,T-tS. C©i-5{cHDTVi:EDTVOiliS 

mmx'^%rztbrtiiK\^m^<DmmifiB&^x^^ii\^^o 

?^mifi$>ho sfc{^ffl#*)S{ffi<s©c/'N©sv^7"-r 

*^&(£ffi*&®iSC/N©7— r^TN ^ARHHtCiSbT 
•^©SPSaSiCT^-rSrillRT-t^. c:©J;atc5gH4 
t,j£5g<4i^|^ c, ^ ^ ^ {3^1^315 ^ 

5|^'tt*>et^T-§So ^^oT^3l5^>f!SM<bb5^«:V^i3^S 
^^a®«*&A^I|iK-r-5Clt*jqIigt?^e-5.„ C®fte©iB 

®:«rffifcbT{±^0!li. 3T-iteBSb&teffi^iitcii. 
|igJif3Si*)T-tSo 
40 [0 3 0 0] ^SEM 5 X-mMlyfz AS K i ;S,B3»t T' 

n^c m&2m(ommit'mizLxm5 9 ic) (d) 

-^068 (a) (b) {c:g^-ri-5t34{e®ASK-t*8tt 

(DASK(Dm^i^^2-D(oy)u-7'{zmi-. 2mt3m 

©P&B'fbT-SS. 

[0 3 0 1] ASK®:®-&©7'D ';;^S{i^8 4i:iB]b 
T'feSo 01 7 3®J;dt::&5. TrellisiiAS 

50 T'—^^mmtt^^Lii.izi.^mm^ismmmni^x-^ 
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[0 3 0 2] zzx-m^m^t(D:s.^^i^-r:>^-^xm^ 

{± 1 0 dBJ.>l±[Rl±LTV^S. C©^-&> ^A^^ 1 0 

:^~2 o^^®^^^-^JV^-^:7=— :7'14tg*5|^±bfe^^ 

[0 3 0 3] bd^b. *^BB©JS^. t-r. S.fTT^-T- 
m^-:5<Sc *C:|?*7^-7'©C/N*5;»crt]lc|p!±bfc 

m!^r-:^^m^^isbmm b-c43»t«±(4®7=-^i^®o 

[IiH®6 4 SRQAM-^8 ASK?£IB^B*1"i>:^-''^ 
-HD T V VT R*sti£**a^i;^±5^5:«*'^«i:*' 

c©^f*^i&A^*3SbfcaB#,-s-e*#BB^. mm. 

1&t-^37^-<5'?'J*T-3;ii3®^nfea^^^-:^'&^ « 
?U(iB4T- 1.^2 T^-^JiJJi^^tS^-C 

[0 3 0 4] CCT'iaS 4®S5£i!j#©lftB,it-MSo B 
^■rsB§a:Ma7^-:7-8 5 5 ^M^^^y K 8 5 4 

Biiagg 8 5 3 1 J; ^) n^m^^n^ i.mm.mm 8 5 2 
tciiSo m^asttUffit^J 1.3,4 trnmrntawji^^ 
rr^tztbum^mv^-r^, ^^sp? e oictijiiiT^- 
^j'^jD i i:ii27^-^?ijD2^s^bs ^27'-i'mit 

Vitabi7^r3-^*^®Trellis-Decoder7 5 9 btcj:t)s c 
ode gain®lSv^al5•— ITIESr^ix^ ciiv— V— hB:ffi< 
/iS. DU D2e^{4lii^7^3-^-4 2 2tCJ;t)« 

[0 3 0 5] i.:JL±{i 2-=>©Ptji^*»rDji^i3®s^«e 

«*iQx.fc 3Ji®|iSJl©?KM13^S^^a©*Si5fi^J^El 
1 3 KDyv^y^M'&m^^xm.mir^io IH 
8 4 i: [§1 biPfiXT- & ^ 1 T^-^J' ^iJ ^ T D M ^ 
^ 2o©-!t7'f^-\' >*Mc^5-i!lb SPflljil;: bTV^ 
So 111 3 llC^fct^C. ^-rHDTVff^tt^lll 
^3i>r(-^'4 0 1 a©4^©«l — liii^^>='-^*4 
0 1 ci:^ 1 — 2Iijftj^>a-<5''4 0 1 dtc<tDx 
i:f£^©B!»i^{i^©2o®7=— D,-ihDl_2t:^^ 
$tiX:t)aJ7 4 2©|g 1 T'-^nXiJ^l^Xti-^ti^'. 
MP E G<7b- KCiaBWT'— <$'?iJDi-i{iECC coder7 
4 3 a^;:iD^^TCode gain©SV^^,^)ITiE^?F^'(b4^ 
tl, Dl-ZttECC Coder? 4 3 b t ^5V^-Ciim©Code gai 



n^*)0^^)ITiE^^^<t^$txSo Da-ai:Dl-2{iTD 
Ma57 4 3 clCJ;f)BtP^^a^b$n. -o©7^-^5'JD 
^tta^o D.i;D2iiC-CDMSI@giS7 4 9T-^li$ 
tvMm'^'VKS 54Hi?)a^7^-7'8 5 5±CCs 2S 

[0 30 6] S^l^tfi. M^--^:' h* 8 5 4 C«t 
$nfeB3^{i^tt^ 12 8 4-C-SiB^bfc©i:|ql«®ai<^l3 
it). C-CDM«^gP7 eOtilJDifcDZfca^^ 
tvSo ^l7^-^^UDatt^l7^-^tll;t;957 5 8©* 
10 ©TDMg|$7 5 8 c^C^3V^T^ 2 OO+f T'f^^ V^-IVD 
,-»i;Dl-2Ca^$n2). Da-,ttCode gain©«V>ECC 
Decoder? 5 8 a{Ci3V^T^ ^ OfnE^nS Dl_2 
{c lt-<T D a-, (ifsv ^ c /N ft 13 i5 -r ^ tl^ 1-1 
jg^^:3_^4 0 2 atci!3 LDTV*SDecode$nai;ti 
$ns. -5^Dl-2aCode gain©iim©ECC Decoder? 
5 8bt:i5V%-r^?)mE$tii.feS!). Dl-n::Jt-^Si: 

C/N©;^ VSx*;;!/ KfilSr *)Ofcto{s^^'<>'l'*;'^ 
$ <5&V^t:S^T-^^£^'^. ^bT. ^1— 2ffii^3i>3 
-^4 0 2dK:43V^Tm^$n. Da-ai:-&)5£^nTx "7 
20 ^ h'NT S C<y V— K®E DT VAS{iJ:^$:tx2>c, 

[0 3 0 7] ^27^— J'?iJD2liTre]lis Decoder? 5 9 
bCitJVitabia-t^n. E C C 7 5 9 a{; J: t)^^- 
fJIE^ns ^2jIi^J^>n— ^4 0 2 btcJ;t)iS^Bi^ 
D.-a. D l-2i:-&S£$nT H D T ViPtH:^ 
^n^o C©»-&OD2©C/N©HfeiiDl-2J;t):^t 
<aS^1-So i«£o-r7^-7"8 5 5©C/NttAS/jx$v%^ 
D.-.-^*») LDTVi^S^^n. 3im©C/Nfi 
cr)^_;/8 5 5©«-&Di-a. D1-20* EDTVtfS 
C/N^ii©Sl^5^-7•8 5 5^ffl<'''«.i: 
30 D,_.s Dl-2. DZ-D^^B-DTVm^ifiW^^n^o 

[0 3 0 8] [.rsmommcDmmiun^mmt^ 
mm.-r^o m^(D^oizy^-r8 5 5©c/Nttta>!. 

^ McjiSbfe 3o®^v— F©iaH©li 

^fl^ SIB^S^T- 1 S ^«#*^i3^ bfeV^ T V 

^^©rt^cieb-rT^-T"®^!/— K&siK-r«)ri3*5ffi 
[0 3 0 9] ^ic^m*)W^m<Dmmmm(Dmm^m^ 

smi 3 2©g3^b-5'-y<!7gics^-r<fc-5l'^M,7^— 7'8 
40 5 5±t{i7'i^-^^:feA©l3^b^^V<5' 8 5 5 afcjj*© 
7 >7 ^ © B ®I3M^ h7'yi'855b A^fB^^ tvT V 
i.. 0Sn-ri.J:-5{3SB^h^'V<:78 5 5 a®*^a5{C^ 
©S*IBMtM^8 5 5 c^i&(t. i<^la:>mm^T)^-2%m 
^:^8 5 5 dhl-^o Ztit:^'^<DfdMh'y •yi'^^i^ 
oS'>«:<i:t) l^rplT^ltS, ^W^-lcttLDTVl^ 
V— A^A^iBi^$n■rv^S„ ^:^{t^®D2{i^tiiB& 
b^>y^855a ffl^M^©D 2131^^,^ 8 5 5 e CIB 
m.t^o iimJiJS©l3SS^B#lC{i. C©lB&7^-v 

htiiffc'&Ja^tt^^'fe''^. ^■r)il:)5[aifc2»:&|fi]®7^ 
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5&:i.„ mi 3 2^c5'^■r*^B^^c43v^T^±5^-r4':^^© 
mm\z.^&-$fiho s^$n:tDi-afs-^*^5.ttMPE 

G 1 Mi^CD L D T VCDliKT-ttfe *^|5l-B#P^(Diii®± 

F^tcgitjrip ^.is+tjt© L D T v(D%±tmmif^m^-^fi 

i: ^ffl # tt^i^ ©iSiiiH ^SrStiST- 1 2> V ^ ^ ;^ & 5&: 
10 3 10] S&33»j3lt)|l4B#K:tt'v>> K hV-;^8 5 

[ 0 3 1 1] i d LT> *:^BJT-(iiaS b ^ >y ^©-35 

©3Kv^'S^icLDTv</ix— Y(Dm^^mm.-^^tz^&. 

ffl#{iIEjS»liS*lS©¥j^ t) ^{C L D T V</1'— K©iijH 

-e¥3^ >)©ra^s^fcsis^±/j;»±iii^s*feT-^ s t 

10 3 12] $e.{Ci«it©^5g»)S^{cMj6£;1-^ 
;^i£&M^S„ Ell 3 2©:&T{w^1-J;dtCD.-il3^ 
^n^bb C^m-f. LDTV©1 7lx-ASri3i^-rs 
i:i:t){c:Di-,fB^^^8 5 5 C©-a5lc$ ^^c^Rv^^ 
^©Da-i - DalBfii^^S 5 5 hSISitS. CI®«:^t 
:fc»ti.--9-:7'5^^>^;i/D,-atCtiLDT V® 1 71^— A 
©-g|5©ttfg*5|3^^i^■rV^S. LD TVCDSt)©ltffi 
^D.-a • DzlBS^JaS 5 5 h©D2f3Si«J^8 5 5 j 

^;i/Di-a©3~5fg©7^-^gB^S^*)0. i*-pTD 
i-ifcDaT- l/'3~l/'5©®*©7"— r±©LDTV 
©l^U— A©««$rl3^T-t2.. 'v.y Kb— 
{'»^.^ffi:^T-feS«^8 5 5 h, 8 5 5 j tlB^T-^?. 

i/3~i/5Jc5&5<, '^^x^m*)mm^^)^x-^^y 

^-r?.5g*ASig<^=CS<. ^©fetoDa-i©a^©:©-^{CJt 
^T^e>t 3~5{gMv^^i|^t»B#^C^,^±>feLDT V© 

[0 3 13] C©:;?iCtt2Pgfl©VTR©»&. DaiB 

i^ffi:^8 5 5 j SrH^fef S^tg/b^T^^V^tto. ;«3^®¥i^ 

t ttssfeT- 1 I ^ o 3 Ptii©;S«itg^ V t r t 

^3^^Ttt 2 PgJlC Jt-^T 3 ~ 5 !3 B#tC 

iSSTb^^^ V T R AsHjgf ;z, „ 

[0 3 14] ^i;i3j|JE«?iJT-TOjl^^li;5iCSfflt^fcA5 
1 6QAMt?©ji^©^^;&iCT'*». PgJlS©!)^^? 
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[0 3 15] tife*01ga{Ciij^$rEi^t-S;^JC©^NPgJl 
^©T^i^^J' ^l/ V T R (D%^m3^X-ki.m^y^—^ if'^-XZ 
^WL\^X\^hfz^. ¥ji!3B^B$t:g-7 U-AOlBl-B^ 

p^®jl®©^l)^®^gU$:S^-r^c:i:ttT-^^e^^„ ci© 
fcj?)tii®©:g-rD •y-J'O^p^licmfeili^UA^II^T- 

LDTV^/U- KT-{i$)S*s^ ilH©#7'D >v^'©^^ 
10 l4©■ri^Tl^^£V^ia^^&^Ji >)S*fe^{cS5feT-# ^ i:v^ 

[0 3 16] *^B^©HDT V©3^©PgMi3SiSif-3 
&:®^iB^S^^© C /N i: g {i H D T V^®^ 

^^jKTV<t^SrS^T-§^o ^bTf3^S^^©C/' 

KNT S C^©EDTV^U— K©TV{t-l-*, 
b < (±(S^^aNT S C«©LD T V^l^— K®T Vff 

[0 3 17] W±©J:^ ^::*#gB^&fflv^fcM^^«g 

20 {Z;f3V^Tii. C/NAHS < o fcJ^^-^. j^^-b-h 
< 'fco fc^-^{C^5liT *j |B]-|*|^©|i^^S{£.V>^^ 

b < {i^Sl^^iiKT•B^T- S § v^d 55fj^*s^# e>n 

[0318] (iiBSfi^y 7 ) mmm i tt*^B^^ 4 fgs© 
B*^Pti■eJi^-fflv^fc^,©T-feSo iis£^y2T-iSiB^bt 
4 PiS©{Ei^:?5C i: 4 pga©|*^7^- «31 ^^5^-&i3 
•&SCi:t:J:»J^9 1 ®§ftSSII^«tia{c^x1-J:a C 4 

mW$.Z 9 0 a. ^®^1-#i){c^2g{s«^8 9 0 b. ^ 
30 3Se«:^8 9 0 c. ^4§{1MJ®8 9 0 d*^T-^S, 

-® 4Fs®4lla■^■2.:!^SE:{c■o^^TxB'<^. 

[0 3 19] 4|J§Jl^|^]S-ri.{Ctt^^{riS 4jl®i|j 
SPi«-^3^^-ITiEtfe;b©^S'Kb t 2, 4 Jl©ifeSPgji 
■ifiH^ifi. BU#ttPSjlM®C/NMAS;*c#V^fe«)4®T- 

ii^mt^x-$>^tzisb. f^mmcDc/Nmi^x^ < tntji 
VI, 3giie5T-afei>®{i. 2m(D'^Mmmt2m(Dmmm 

40 [0 3 2 0] 119 3(i^gt!l]S&3®-7'D .;;^7glT-$);g,^ 
fflE[elES3(±|ft^:S'^lHlS&8 9 5 i: 4-^©JE,*i(e]^iP^.« 
JSE^nSo ^ffll|5IES4 0 4 a. 4 0 4b. 4 0 4 cOF«g 
gP©S*e5'5:«^iKtt^ S 3 0 ©^ 1 Bj^oi >rJ 4 0 
1 ©c|3©^SI[fi]?g4 0 4 ©T'D <>l2Ii:|s] b'te®T-65iB9 
tt*B&^i>o ^^lalg&4 0 4 a^ttS5^^«^S:i£j®J5)c^ 
Hi.V,.i:JgJSj5E^H„V„i:fl3p^jSt;9'H„V,., HlV„®4 
^©{f^C^gft-So i©i^-&. HuV,.l±P^g*S7C© 
BSi^{t^©*^tC7feS„ 

[0 3 2 1] $xxtj\.tzmmn^itf^^^mmm4 o 

50 4 a{c.t»)iti«sfi!4^i:i£«lfig^t2^iO$ni,. TK^i: 
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0 0 0*®HDTV<I-?-©S-&H 
[0 3 2 2] (gj^^®Hi.Vi.{i-tK^glle]S§4 0 4 c 

fij^ns. ee-:>THuV..m*ttfi»J;?.«Si«2 5o*. tR 

L LfiK^liEESiSP 4 0 5 a C i ») ff ^^H. D ^-Am^ 

[0 3 2 3] Hi.Vi.CDA:^fiK^cr>3fig^tt^J^ 
7 7 2 ctCifJ lc«®LHffl^iC^fi5,^n. E$igP4 0 

:a-fflllHli^4 0 4 c t^&^l 7 2 c©F^t::ffi^a5 
*3og&{tt:*)iv->„ 

[0 3 2 4] IS^^©H„Vh. Hi.Vh. HHVi.CD3fiK 
^{i-&fiKtl7 7 2 alCit)-offlH„VH-Hft^i:^>; ^ 

2.. m*i{i-^*ssia7k¥ht i o o o*cd«-&> ci®{3 

^ttzlc^x SifiT^ ISIIC 5 0 0 *~ 1 0 0 0 J^CDm^a-S *) 
o„ ^LT:S-{StIIIK4 0 4 bK:J;t) 4o©fiK^lC;0-iSt$ 

[0 3 2 5] t»eoTHi.Vi.a5±ihbT7k¥v aiS:^rRi® 

5 0 0*~7 5 O*®^£^#:0■8l^i^S. Cix5rHH{g 
^hi^o ^LTHhVh. H,.V„. H„Vx.®3fiK^(i7 

5 0*~ 1 0 0 0:i^(Dm.^^i)t>. -&fiKi§7 7 2 bt-^ 
^$tL. HHft^i:*:t)jEiiSa54 0 5dT•E^$n^ D 

K0*~2 5 O^WTCDjeK^B-s LH-p^ •) Di-2{t^{± 

2 5 0 *iiL± 5 0 0 ^)-:xT<Dmimm^'a lo* t) d 

2-a<t^Ji 5 0 0 *J-:i.± 7 5 0 *;JiJLT©j!£^. H H o S 
t) D2-2fi-^<i7 5 0*W± 1 0 0 0*JiI,T®Jl?SI!&fiSi 

T•§Si:V^^^!!I«*^fe5. d©^ 9 3®^SI[1!S3 

v^TSl^ffi^!«J 2 T-i5,0^ ufcH s 7 <Dmmm 1 ©tfo^gsm 
^3©a5^4i;t*^^i>-i:t^<t^5^ 4ji©pt«iiejs 

[0 3 2 6] CldbTPgiiS7^-^«3ii:P§»^<Si^^ 
v^TH:1^— t:;^ 'J T®^S:*ci:v^■5:;'^t4tS!J^*^fe^■■ 
3 7 ©^fiKA^T^-^ il(t iiS^j: ?, o C C T- tt^^gP 3 7 
[0 3 2 7] HffllFiJ 2 irjolNT^ 8 8©S{s^©^D >;/ 
tl^ J^^-UiE^tl, Di_i. Di-2> D2-2©4 
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o©<f-f-i:^^). ^mSBS 7CA*$*x*o 
[0 3 2 8] CiT-S9 4{i^fiEa5 3 3©:/D>y<>®T- 

SgP5 2 3 as 5 2 3 b. 5 2 3 c. 5 2 3dCt3V^T 

ffJl^n. HQ 3©^^[H]SS^"43''^TSiB^bfeLL. L 

(D7kW-. ajfi;^[Rl©^J^2: 1 i:-rSi;LL{±l/4. L 
L + LHttl/2. LL + LH + HL{i3/4. LL + 

LH+HL + HH{il©^«i:^^i)o LHfH^tt^Hii 
10 5 3 1 a{lJ;0^^$tlil^^]5£a55 4 8 atCiJV^TL 

Um^t.^m-^tixmiik-^^^5 4 8 c©Hi.v..ss?k: 
A^J^nSo iii^-&mgB5 3 1 a©«?y©l5iB^f^HbT«i 

113 2©iij»7^3-y5 2 7-r-iiH^bfe©-r-«^t- So 

HH{i^ti:&^i§5 3 1 b{zJ;t)c9-SI$n. 
-&^gB5 4 Sh\ZXtl^n^, HLfe-^<ilil«J^BKS?5 
4 8bfc:i3V\THHfs-^i:-&fiK^n. HHV„-H{g^i: 
5fet)^SIil5 3 1 clc<t!9^gi^n. Hft^fiXgP 5 4 8 
clC:^3V^TLHi:LL©^fiK^i-^^:^^S,$^^. B*^(i^ 
i:5&!3-&^gB3 3*^e>{tii;^tl5. ^bTS8 8©§g2 
20 ^mm(Dtiitl3 3 6X-TVm^tti:iDiiit]^fl^o C© 
J®^. JgM^A^Sa 1050*. ifi<3l000*©HDT 

{«t=Jr J: t) 4o©iiig©TV(t^*sSM^ti.S. 

[0 3 2 9] T:vm'^(Dmn^n\.<mm-r^o ii9 i 

ill] 8 6$:— otc^ i:»fe©A5EI9 2 ©feiSPgil^piE 
T-$>5, :i®J;dicC/N©|pi±i:i:t)K:§{f««8 6 
2d. 8 6 2 c. 8 6 2b. 8 6 2 a^Ci5V^-t:Da_x. 

30 [0 33 0] ^^nm^omm&moym^m 9 5 ^mm 

«ig^©<t^tC/N®lRl±i:i:^l-LL. LH. H 
L. HH{i^©P§Jl5^^>^>'l/*^S^^*l'S<t^^^ 
2,. (i£oTi2l{tT>7^:^-*^?.®S§ffl^**3e^<l-^*T'^ i® 
K*^[ql±^5. L=Ld®^LLff^> L=Lc®^L 
L + LHM-^. L=Lb®BtLL + LH + HL{5^. L 

tte-^T. SM^®^^^ 1 J^-rSi: 1/4. 1/2. 3 

/4. i<D^n<omwifi^^<D^Mi&Mxm^mo m 

m^*^SM^^U 1 0 0 0 *® H D T V®^-^. 2 5 0 
40 5 0 0*. 7 5 0*. 1 0 0 0*®TV{t-^ASf#e, 

ttS. c®ctdlCUTSiigfi5lciH:ai>^mi-S|tgmi!* 
^e^lA^Rlteilfeix. 13 9 6(iiJe*07^5^<5';i/HDTV 
iK5^®il^©§fsffiM'r-feSo UliP^B^e.i^'feJ^aic 
tJe5ll^5S,T-(i C N VoWTT- T V{t-^®B^{i± < ^ 
pltgi:>fe?.. ^^■cT■tJ■-t:;^JlUTS§SiR®l*HB!I^^i5l^ 
Tt.ftbei:©^-&:Bfe^^ ^f;^i)^(f^■r-{ixEPT-?F^-r>t^ 

^C§ftT•?^V^„ ^9 7{±*^B^&«V^f^HDTV©Pt 

mm.m<D^m^mm^m'ro ei9 7tc^^-ri^l-^ sg^ 

LaT-C/N = a. LbT-C/N = b. LcT-C/N = 
50 c. LdT-C/N = di:3&»)&'5?©S<t%:^T-2 5 0 
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*v 5 0 0*. 7 5 0*. 1 0 0 0*®iaHASf#5,ti 
S. SgBtLaWf*IT-^fe>C/'NAs^TL.. HDTVCDiSH 

;i'*(f©B%.'^T-tt7 5 0*. «*rt©D:te)^T-(±2 5 
0*. =f— >^ h$:SI:^.5.F^b.^T-{±7 5 0*. e«>*|*l 
© G*iST- fi 2 5 0 ffe^ ® ^^%^T- 5 L 
r-i) 2 5 0 *OiiiHT-II^T-§S. W±fflJ:-5 ic UT* 

^B^OPgBej5l5fflV% i. 3 t J; !3tS5|5«^^nT V^ •!> 

:5ST-a:S{tB^-e § tm^x- SfiT- § i. i d 
{3^i;»3> tr;^aiiJ7*s:*:rtitliS:*:-ri)tv> 
■5«UV>5ai:Sisfe.S. Sfc. 119 8©Pgiie3tllaK:5"^f 
t -r V ^ a ^#«a-fb ©5*:^ *> If n 5 o 

[0 3 3 1 ] (sijs^d 8 ) UT. m 7 (om&m^mmiz 

c^T-^'T 7 6 2*»e,A;b^*xfe3ii6#©W|SttEi^g|5 
4 0 5fCJ: !3Bua!UfePgB:^3i©5^-^D,, D^, D3 
l-ffili^-f-fb$tl. ^:^fOgi57 6 5 {3i3^,^X^^ 5 

■^2 2Xi)mm^ti. ^iEt-sa^k^T-se^ti. ffe© 

[0 3 3 2] ffi©«igA^^>©^lifs-^{ia*SA^ 
^>©Ji{t«^Si;bT7'>7^:^2 2t:j;»3SM$ni., c 
©SM<s-^l±SRQAM^©pgS^©«^S4 5t=iiV^ 
T. Da, D^, D3©5^-^'i:LTa^$nSo 
^iPf^Ji^J'-f 5: >^^lE]S§7 6 7 ^Ci5V^T^'f ^ X^^ff"^ 
A^t^m^n^ C©^'^' ^ ><5^fi-^{±8#^f!iaJ7 6 5 tiS 

[0 3 3 3 ] ^tEii 1 ecD^mmoyo y,i7mizhi> 

J;atc6Afl^feU<ttRB©3-D©§fHr;v7 6 8, 7 
6 9, 7 7 0 , ©&ct3/t^gi5lc$)?>«S6^7 7 1 , 7 7 
2, 7 7 3 (i^l 1 5 i:[B]«©i^Se«i7 6 1 a~7 6 
1 j $:ai$<l*>t>. 3iS{3^©^i:l5]l;f^^>^;HS© 

^77 4 {±^a%^©®«© h 5 7 y^m^mzmm 

Us -tt{cf&Dt#S%^-^©5^-y'>^;uJlliS^©f!) 
^ T ^=&a:«fe^©§fi -tr ;u©;ic g: $ ©$iJfflJ^ ©^t$; V 
> h D— ;u:^fT-5o 



(35) ^^gil^7-3 2 2 2 1 9 

68 

[ 0 3 3 4 ] E 1 1 7 ©tJfe*P^^©afl$M h 7 7 -< >;/ 
^^la ^N-r cfc a fc: Q P s K ^©t^fe5fe;5^©7^>' ;u 

aiI:*3!:T-(i§«-b;i/7 6 8, 7 7 0©Ach©eiSg 
attd = A©0{c:^-r<t-5lc:|5i«f|!S^ijffl?8;*2b i t/ 

H z©'7^— ^ 7 7 4 d. 7 7 4 b td = B01l©7='-^ 
7 7 4 c$:-^bHife7^— <J' 7 7 4 d^e ti. i^©%,"^t43 
^^T 2 b i t /H z ©-«?&: JUi^lSr ?iJffiS!j^T-$) S . 
—:5 s ll(^©fPrl5gpM:ffi^%7 75a, 775b, 77 

5 c©<td{3ir;b©*i4'Lfci:3 5(iAPS5S*5;^<. 
10 3S{lh^7-f >y^at)7^— ^ 7 7 4 eJc^s-Ti^tct:- 

Ml3a©•€■^^^il^^©jtfe:^T•tt3^^gs{i'>%^,^, 

^(^©h^^-f 5/^>aTF©7^— iJ' 7 7 4 e{C*fbTt»e 

*©-t;i/^-Sig©§att7^— ^ 7 7 4 dtc^N-tidtc 
|3JD2 b i t/H z®)lI?SaS{?aj^T-feofe. o 
^ t) >;'■i'^©'i^36;v^i:c:5^c^)#v^tc:5i:il] 

fco tA^^^T-iib^^-f ^y^a:©^v^mJ^{c:^±;l^safc' 

fet*e3fe:;?i^© 1 6 QAM, 6 4 Q AM^®^<l{biiiift 
SJ^&ii-^tci:tt»m©©St©tiADS:iS*s h 

[0 3 3 5] s;s.s^(ciib^7'i' y^m.(D^\.^mmizi,i 

m^WL^^^M<\^. h^7-f ^y^^S©'J>^c^^%d®{c;^i 
iliKISJS&^SrS < h^^-f ^'^5'a©'>;&v^m:^tcH: 
{g;<-ri)Ci:*s>'::<5^A^i$©^*>S:iStot>ti.-2.o *^ 

30 c©cii:^iiii 1 8(D^mm(Dmi&m8izi6\-f^m 

8©:9-?FE(i±A^e,;igi3§M-b;i/7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 7 7 0 a©A-A' ;^±©®flga$:^ 
■r. §«-fe;i/7 6 8, 7 7 0{if^^>^;i/PA§<t-fe;i' 

7 7 0b, 7 6 9. 7 7 0 att5=-\'>^;bPAta^L 
^ev^^^>^;^PB©JlI^Sg5!^f|JfflUTv^i.„ cne>© 
5=--v>^;ua:#S:f5-fe;i'© h^7-f u/^atjscT^ 1 

1 6 <D&mmmm^ 774t:j:»5, 5^-^ >^)VBiifimm 

^-B-^nS. 1 8 ^C4oV^Td = AH:Af^^>;^. 

40 ;U©31ft^S©^^F<&^-r» d = B{iB5^-p>^;u©3i 
MSMs d = A + B(i±^-v>;^;i'S:iD»LfeS<ig: 
Ms TFlAmmh^y -< y^m. P{±3*i^i:AP©^?^ 
Sr^st^o Se-b>»l/7 68, 769, 770 T-ttBU©l£SE 
^iJT-a5^B^ U S R Q A M^©^S©P^^^fej^;53:&ffl 
V^T^^S;fe»7'-<$' 7 7 6 a, 7 7 6 b, 7 7 6 ct:^ 
fi^tc. QP SK©i^?K»fiJffl^^2 b i t/H z© 
3fg©6b i t/Hz^a%^JSI3ag|5T-ttf#^>*xi,. 
5aa5^cv^< t^^el^4 b i t/H z , 2bit/Hzi:M 
'J^rSo J^<i/^'7-S^f^^7fcV^i:,^^S7 7 7 a, b, 

50 cJC^fQP SK©gfs-fe>'l'©:^t^{Clt'^T 2 b i t 
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S RQ AM©i^7 h MS S = 1 bfc^ff^QP S Kfii 
SMU ji£t^a;^5T-H:l 6 SRQAM. ^^.tljE^-C- 
{±6 4SRQAMT-5IIS{f-rSo ^^-pT Q P S KCJt--^ 

IS^tcbfcEl 2 1 (30^0 >y^0C5"^•ri ^5^4 SRQ 

AM©sse«i*^ssitts^-^«c*^^ftb®«^^^®"^' 

tS, 012 2©7'D 1 6 SRQAM©^ 

gl^SIS®«^'hMttS14*^«ST-fe?.. 4SRQ 
AM®JS-&Jl?Kft*iJffl?»**^T*5?.fcfe3iS*^^tti§5 < 

[0 3 3 6] W.±®<t-5i::bT01 1 8®d=:A + B© 

i ^1 5 * '^^J^^' ^ ^ ^ ^ " 
TF® h^-^-f >v^SC-&fc-y-C*%®5:a§:ST^^i: 

[0 3 3 7] <^:l-Ell 1 9 (Dy^—^ omfSW^mm^^^^ 
-r^^-Y Ay^D-y h®5=-;5'ESSiJiB^Ti><' 0119 

(a) {ititt3t5;?SC®^l' A;3^D«y 0119 (b) 
^JE0!I8©-J"f a;^o 5* hSr^t".. 0 1 1 9 (a) Ctt; 
-r.t-5 i'^3f5^St®J^^<°^'J'^^®^^'*^ 

>;;h7 8 0 a-e|iI»B«^SSr3S»3. ;^D^y hTBOb, 
7 8 0 c, 7 8 0dT-^^A, B, C^^y^)\^<D^m 

^JiSi®•&^ m^WLBX-'^m^.u^y h 7 8 1 a, 7 8 1 
b, 78 1c, 7 8 1 dfC&'!?|sIffiM-f-s a, b, 

[0 3 3 8] *%B^©^^^ 0119 (b) tC^x-r 
dBUJillffle 4 SRQAM^®!igJiSeai*^Sffi^^"^^^ 
^tztbD.. D:., D3©^>^®2bit/Hz®3o© 
A., A.7^-<$'(il 6 SRQAMT- 
iii.fctoxa";' h7 8 2b, 7 8 2 ci:7.a<;/ h 7 8 3 
b, 7 8 3 ctc?x1-J:^t^S!*32{$©7^-^'^-bi:^* 

•^Ay^n>yb782b, 7 8 2 c{i*^©B#F^^''^(:^<. 
CdbT2m©ejl|gfi*^01 1 8®7 "7 6 c©m2Pg 
jfOSfe^o^ »3S%S©3£^t-»?>ni.o isiacbt:. 

^"f A>^D<y b7 8 2g, 7 8 3 gT-tiEx7^--^®iM 
S{i*s6 4 SRQAMT■^T^5i^i>. Si<)3{g©fei^^«S 
^jofcfi). |5l— ^'f A;^n -y bX- 3fig©En. Ez, Ea 

©3f-^>*;wi^st(*-e^s. c©s-&»%^®^^{^ 
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Tft^^ 3 e©®ISA5|5l-ffl«f^^'^'W ^'''^^ 
^A^fe2,o {Bbs Cl©«-&{iSS6BCDia^-C-C©^*© 

01 1 8©TF©0lc^x-r<t-5t^*P^®iP^Pf^^'''''^** 

t:;^ffi4*'C^i:bT^^»^*^M!^a^ciEM$^^Tl^So n 
10 ^1.tc^5V^T^)<^^*©)l^a'-ffl*B■^^*5Bas^i^TV^ 

So ^^e^TTF©0^Ci£C^:a■^5SbTV^^.o 

[0 3 3 9] 01 2 0®TDMA;^^^'f A;^D-y b0 
T- (a) (b) {i*^B^®:SSS^^-ro 01 

2 0 (a) C^Nl-<t^lC. |Bl-Jlig[|gt^T-<5'^A;^a^y 
b7 86 a, 7 8 BbT-^&'irA, B5^^ >*;v®^«'^ 
©i^isSffl'^ a;^o>:; b 7 8 7 a, 7 8 7bT-^ 
^A, Bg^-\'>^;^®?^*"e>®'^<sS:^f ^o 0120 
(b) iZTji-rXoi^s *^B^®«-&1 6SRQAMffl» 
20 -^j^^D-y b 7 8 8 aT■Alf^■V>^;^©S^t5:^TV^. X 
D b 7 8 8 cT•Aag^-\'>^^^®3^^sS^TOo ^^A 
;^D^y br1nU;$^l/2(c>5:So 6 4 SRQ AM®Jg^;^ 
D>i/ b 7 8 8 iT-D.5^-\'>^;i'®S<s*^TV\ 
b 7 8 8 l-r-Di^-v>*-'V®3IH3SfT-5o A;^n 
<y bttiliif!^) 1/3 

[0 3 4 0] i|^(CYi««±»STlf SfctoCy^D-y b 7 8 
8 ptiiV^T l/'2©-J''f A;^d >y bt- 1 6 SRQ AM 

©E^®S:^sSr^T^A5^ illftli:^o>y b 7 8 8 rXil'^ 
©^^^^ A^Df b 4 SRQAMT-lTdo 16SRQAM 

30 J: t) 4 SRQAM©7^*s^g^f|:^3AS'>«cv^fe^^)^ Sim 
©m:^j?^B*^'i>=fe<^j^^^''"'"5?i:^*^^^° fcfcbs 

$v^/>SgMiS©^«^SIS-^^^'>>7^US«A^'>*:v>^l^ 
?aIlgASlgv^o 

[0 3 4 1] i:),±(DJ^^i'i^rmm(DV^y ^ '^^^^ 

§aAsatoSCi:*^T•tSi:V^•5^aI:m*5fe^>o *fe3o 
©*) b < {± 2o©eill§S®ejS^M4*Sb^x ^s*^ 

^Jfc^a^A^ff tfc. ei^^«©i£V^4SRQA 

M^ffl^^SlO:?). HESSffi^tbT'hm. finxb 
■fb4bfc?#*;i^^T-ts„ zcom-^. Hij®^0'JT-s5i 
b J; ^ tc^-c ®«ar^ ©eiisi^tt*^ tm.^.ifi* 

^Bj®!!^SS©-oT-fe?)o cid bTej§^S®ti::»ci:i: 

So 

[0 34 2] 9 ) tJLT^ 9 ®^Sifi?!l S0® t-* 

tStSiBS-rSo ^BEtJy9{±*flBBSOFDMe32l:5atC 
50 Sfflbfcfe®T-$)S. 01 2 3©0FDM^IS{i«t©r 
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DM(D-mX-^^ O F D MttPgE-r ?>=if ^ 'J T^M^^ 

■y- set tit). -f&(DFpM^i:)m^»^<Dmm^m 

^. mi 2 4 (DO F D M(Dmmm^mt IZOF D M 

(Dm-^xtim^^m.ffm^mmsi7 9 1 rmm&^7 9 

;i/7 9 4 a~eS:-f^]5£-r?.. ::©M^^iS»F F TS4 0 
$:t)0^|g^4T-B#Stt7 9 9-^26FFT^JfeU 10 
lt^7 9 5 $:f^S„ t s©W^a«>>;}t;i/^pa7 9 6©W 
P^©r^. dCJSFFT^ttfeff^tiiiff^n. ^'>>Tii 
;i/®pa«c{it h-a8S7 9 7*sKit^n5o 

[0 3 4 3] ^12 3®0FDM-CCDM>'^-r T'U 

«^®^SS«?!l9®»{^4iKB^-r5„ A:t;^nfcHDTV 
«-^ttli^Ji>3-<$^4 0 1 {Ci f){g:^Da_ai: ("13:^ 

^ii®iiii^«^{c^8S$nv A*SP7 4 2JcA:<3$n 

ode gain©;«V^ECC??^{b4$^x> B^-^m^ltmn 
©n— K-r^ >©E CC©?f^ib$:$nSo D.-.i:D 
2-2ttTDMgP7 4 3CJ;f3. Nfr^^fiJ^SYb^ns D, 
m^lztt t) . ^sSilS 5 2 a©D.iaiFiJ3fe?iJ^t^li5 7 9 
1 atcA:t;$n?>o D i{l-^l±n{@©36?!J^— ^ 
t), n'r®C-CDM^Ii^4 a, 4b---©^lA:t) 

[0 3 4 4] — ^^fiK^ft^CDsJiAijas 742 
©^2 7=— ^?yA:^g|5 7 4 4 ^C^5C^TECCa57 4 4 a 
{'*^^^TECC (Error Correction Code) n^ib^tl 30 
hL/i;xji>n— ^7 4 4 btctJiNT y ;^??-^{b^ 
^^^8 5 2 a©D2il:?iMfiJI§7 9 1 bCA:t»$ 
n-!r©^yij7^— ^ C-CDM^iS^4a, 
4 b---©ai2A:^Si5lCA*$ti-&. SHA^jSPCDit^ 
— <5' t ^ 2 A;ba5© D 27^— tcj;t)#>^©C-CDM 
^^gi4a. 4 b. 4 c •••iCiSVNT 1 6 S RQ AM^ 
iCC-CDM^ii$tL-5o C©n<7-©C-CDM^Iii§ 
tt^'SrOM* SMia^m©:^^ »; 7* t *) {CB^St- 

S^-^'JT-tillll 2 4©7 9 4 a, 794b, 794c 

•••t^^•rJ;o^cie^u^c*5?>MI«i!(fffi±7 9 3±{::$) 40 

edUX^ C- CDM^Ii$nfcn'r®^^{f-l- 
ttx ifiFFT|51ES4 0{C<t!3. mmimT'^ ^ >i^3> 
7 9 3*^^B#P^fft©7^^';<>i;3>7 9 Olzm^m^tl, 
t s©^^>->;^;U:^©B#P^<i-^7 96a, 796b^ 
||^ix>#;i/B$F^^7 9 6 ai: 7 9 6 b©Fa(c 
H:^;i/5^>'^;^J!S^^jiSt>-rfc4?)T g|!!>©:tf- K^F^^ 7 
9 7 aA^i^tt e,^^TV^5o -n5rB#F^lfthfs-?-b--<;i'T- 
^^L-t*>©3is, ®1 2 9©B#F^|ft— fi^b-^;HIlT-^ 
t}v K^ra^7 9 7 a©Tgi±y';i/5=-/'^;^©»SB# 
F^*»e>ffi^lc^&L^Tj*^^ns. TVD*-;^ h^©x';u 50 
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flB^tCiSF F T ass 4 0 A»t>©^^{=-^(±ie?iJii:?ij3 > 
7N--<5'4 0b{cj:>). -o©fa^i:«:t)jieg)5 5{cJ: 

»3> RFm^ttii*)mm$ti^o 

[0 3 4 5] mz. ^mn4 zcDWii'^^^-^^o mi 2 

4<Dm?sm>'>n'^ME^7 9 e etc^f » ^mm^nm 

1 2 3©A:t»SP2 4tA:^$iXs ^ISSP8 5 2 b{CA;b 
7^$^^;Wb$tl> FFT^40atit). 7-'; 

:n^^(3jiM^n. ia 1 2 4 tc^-r J: ^ izmrsm 799 

A^e.MliKtKlW7 9 3 a{C¥^^ix-2). iai2 4©B#Hitt 
i/>;}^;ufg^*^c>, mmtimcDm^cD^^' 7^7 9 4 
a, 7 9 4 b^ic^ife$ni)o en<e>©:Jp-\'U7H:SV> 

izm^iyX^^^tzisb. =&^©s^m-?-*5^giT-&-5.. m 

125 (b) iz^^-tl eSRQAM^-bmm^tl. 
©C-CDMa^g§4 5 ax 4 5 b^{C3||?,n-5. -e L 
C-CDMmiaS4 5©#4i'©C-CDMa^gq4 

5 a. b^t43V^T^ PgJi^Jc«ii^ti.D a. D2©-y:r 

mmfimm^tl. DaM?iJii:?iJn>yS— iS'-S 5 2 ai: 
D231i?iJiS?'j3>n-^J' — 8 5 2b(cj;t). mMs^t 
*t)7t;©Di. Daft^As^sSgftiSo C:©Jg-&, ^12 
5 (b) {::?^t-J:^'feC-CDM$:ffl^,^fepgseJ^:^fiC 
SrfflV^-rv^Sfc*?), C/Ntt©siV^g{l^fif:T-{i, D. 

^— |JIE©=i— K'Ir'f >AS]tV'>tto, Di-Hf-^©3i7 
— ft^ASi»)S<glfef1=©SV^Ife{t=T-fefl^^jX5o Di- 
Hi^ttm — 1 Ij^T^n— <5'*4 0 2 c(3J:tiLDTV 
©fi^lt-^t'tc!?. Di-2{s-^ii^l — 211^7=^3 
4 0 2d{Cif3EDTV©cf>:^fiK:»®{l-^fc;&»), tHiJ 

[0 3 4 6] B^m^iihuv xw-^-^ti. m2m^^ 

3-^5^4.0 2 btCi^J, HDTV(DmWM^ttjit:)tiitl 

±s&^mm'fi-t:m^^ZtlZJ:i:)^ '7'rKNTSCyu 

- H©EDTV{5-^A5i±i;'j$n. $?>{C±f2S:^j^^^. 

mtmm. ^mc/Niz^\:,tzmn(oTvm^t^^mx- 

IIS£fil»J9©iS^ttOFDMi:C-CDM*iSia*!^-& 
fc^TffiVNSCl iiiCi t). OFDM^©t)©T-tt. 
T-&J&V^Pgjl^iSi3IS:limT-?S, Ell 3 0©Ji5-L- 

— h C/NtCS^-r J: ^ (Cti£*©0 F D M- T CM^^fs 
^©fflSSa 0 5 (3^bT. *^B^©C-CDM-OFD 
M:)?^(i-9-:rf=-^>^;H 8 0 7 a{i3i^-u- h*s 
Tt^^)■*)-y^^'>:^JV2 8 0 7 bii^^- — 1/- h*s± 

[0 3 4 7] OFDMltmMzi}-]^mmT g'plZ-^'JV 
^/'t;^©T?$ft-^$:Ji5f»-rV'>'S)fcS!)TVr]"— ;^ h^©^' 
tiEoT. ai&*©TVgeMffl©7-*i; 
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i> i i: ct !3 . < c/N®'^^bicji5 

Cfciii^Sfi (Graditional Degradation) CD2o*5^ 

X{±3im 1 OO^JiATT-fe Sfcto. LDTV^l^-K-e 
3t^^c^:iB«^)^^#?>nS. @i!,^TV®LDTV<^V-K 
cQ+f-— ;^ 3^ i; T*^:^rti Cll£;»c-r i: d ^i**^ 5 o 
OFDM^&HDTV CO^^m^^ i:]gB#,^®it^^<**S 

D .-a i: D .M^© 2 -5 ^ ® C - C D M# 

m-rbbs FDM4 0 Dici'jJij^iS^A-c-jife-r?). — 

^S««MPJlT-§m bfcli^tiF DM 4 o e i 13 J^«flS 20 

01 2 3 t:|Hl»l-bTHDTV®*^^i:^^:&*^ 

1, 2, 3h|5lbT-fc?.feto«BS^S» 
[0 3 4 8] ^ICHDTVCMPEGI^V— F®®^ 

J: t) a^^'jm^ i: ^ O F D M^glS 8 5 2 C © Q P 
SK^l 6QAM©^li^Stt. i£FFTi|4 OlCctt) 

[0 3 4 9] -7?^ SM«fe4 ST-Sis^tlfcH^ttFD 
Mgi54 0 e{CioV>-rjl]i^lS^Sf^n. OFDMm^aSS 
5 2 dCi5</^TF F T 4 0 at <fc D < ©)lliS»tt®{3 
•^i:^£t). S^®mi®S4 5a, 4 5b«CJ;j3a^^ 

ti. mmm^ 852aci?)D 

Ell 2 3 t:|B]»{;br. LDTVyu-F®D 

a-a{t^*^smM4 3*^?.ai:t($n2.o 

[0 3 5 0] CdbT. LDTVe^®i^^A^OFDM$ 

lC<t^) 0FDM®«?l^=eIl]S§i4LDTV{s^®»T-i ' 
V^o HDTV«^lCit'^TLDTV(t^{±l/2 0®t 
,^ }.l^_].-C-fe?>o SeoT0FDM©[lIIS*a««*l/2 

0 > ^^^©Ill^^a^Ki:^* t /JN$ < i. « 

[0 3 5 1 ] OFDMti-^;!'^''"^^^-^''"'^'^^^'^*^ 

o'^ift-r 2. ffi^^ ± @ e^] bTf&ffl $ n i ^ bT v^ 

;|>o 3ffi<fco^A;3^l^^''^-C«±4^>?*^^8'f >5^© 

1 O'f >5^J-:J.T®'J^^''''iSi®"9"^'^*^^^"^'^^° 

T H D T V E D T V ® i a T V (l^^-C S 
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0 F D U^mt^li^^-ti'^'^ ^ SfflcDf OlCtt^m*^® 
< @«,^TVfflC(iLDTVyw-K®TVfe^®§ 

^*sh^)^■rv^, C®fc«)^n'-XbSfe^J'^^^«OFD 
M05am{ilS<'5:VN. HDTV®fl^i«^^^lcOFDM 

^fflv^?. c iiiio F D Hom^mmt^i^^^^^^'^^^ 

^-C•*V^o f^^T*^M©^l 3 8{C5^s1-OFDM^fl£ 

jioTv«^©^^i^^ffli-^*?*f*^ ^m*m(D^mmic 

^5V^TS^i^t^?> LD T V©v;i/5=-/-^:^SSS^^'ti'-S 
!«1-Skv^^0FDM®^»&^«:^^*^''^-^:^ OFDM 
©0^^5:1/1 0WT^^:'cttIt::glMt•t5i:V^53^ 

[0 3 5 2] 01 3 SfttD.-.Oi^^&OFDM 

'X^ bTV^ i.*SD a-. i: D .-2$ O F D M^^-r 5 :i i: *> 
T-tS. C®)^^. Da-.^D.-2l±C-CDM©2PgJl 
^m-tfir-^^tzi^. @«)*^©^»W^*5VNT*)V;i/^ 

>'^;i/;^(r^V'.p^jiM5!iiSA^*^b. ^i^Ifr^ci5^,^T. L 
D T V i: S D T Vi)SS{sV^^l'-?'7'>7':?-^Stf&bfc 
ilS©ii]^*'Sm-r-t5i:V>^Graditional Degradatio 

n©3amA^^*tv2)o 
[0 3 5 3] C d bT*^B^©P^)ie^*^^«^^'^'^ ''^ 
H5j®bfc1i>{?'fe^**^^t?>nSo 0FDM®®^1^f--7 

i: c i D V < A^osm ^-<>'V'©^<bl;:)i5 b 

[0 3 5 4] mmmmm^mi5^^mMt^:^mt b 

0126 (a) ^^^^-r<fc^^^^ j3FDM®#it75^ 
) ^V^;i/7 9 4 a~c!£Sl)i8 01ai:b-y-7^i'> 
^;i.7 9 4 d~f ^^2^8 0 1 b i: b't'P^t f g^S 
Jl?gllS**-b-^8 0 2 a^iait> Ell 2 6 (b) {CttsI" 
j;9}cPg^tsa:fjM8 0 2b$:^lt^cifclc:i>), * 

i)i80iai:^2P80ib <Dmmmti^mMt-c t 

% 35 5] cix^^tJ^-r2>i:^ Hume^bfe^l 0 8 
(d) lc5^1-J;dl^T:)-D^TVfii(Sfe{cM^^£^^*:<'^ 
®Ht-|glJi8 0 1 a®S;b5:ti-^1--i:*^'t-^S« ' 
©^-&E110 8 (e) {C5^x1-ctolC^lS8 0 1 a®S 
10 {spItg'&C/Ntt©XV->:1^>'l/K(«{i^2B8 0 1 hlZ 

©^V^flfeJat^3V^T%^lJ18 0 1 a©§ff 4^°It6i:^^ 

:^,i:v^■5^^:^*5^•t?'^^«'. Ell 4 7 ic^s-fid C-fl© 
mSBMi^^M-t^o Cti^rPower-Weighted-OPDM:;^^ 
(PW-OFm) i:*35CT-{±li*-5J. - ©*^SS0iJ®PW-OFDMlClu 
3!E®*^B^© C - C D M:^^^ffl^^^^)'y- S - t <t 
t). 010 8 (e) lC5^^-riotPgB{iti^31C'E£ 

[0 3 5 6] *{*S^^^lllS§t±. 0144 C^vfi^ t» 
50 ijg^_-j.(i^i7^-^5'JlHlS§7 9 1 aSr^b-tffite® 
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::^tV^^^^4 a~4 cT-^-V'J Tf .~f aT-itF F T 

^iJlHlEST 9 1 bSr:rt-bTaSOfi»i(Z)Siai§4 d~4 f 
T^^-^'UTf e~f 8-r-i£FFT 4 OfCit) OFDMlgli 

[0 3 5 7] smm^it^mn^ scoff t 4 oa^zj; 

f i~f 3H:ailS4 5 a~4 5 c t J; t) ^ 1 t^-^J'J^iJD 

i-o^D^ms 0 1 a*5«^^n. ^^r-vUTf e~f s 

*^e>tiB27^-^J^JD20$ >)^2a8 0 1 bA^aii^ 10 

[03581^1^801 aCDS^^{±::'c#l^fc^^>^s^© 

t)x 2Jl©Pia^{SiaiA5|IS-r-&. PW-OFDMSrC-CD 
Mi:M5^*'^*3#Si:3~4Ji£DPgSAs|ia-rs. ttHm 
14 4 OfbOiijf^ttS 1 2 3 CD:rD iJ7 ^CDi^-^tlbf^ 

[0 3 5 9] ^T. i)C{C*^B^ CD Time-Weighted-OFDM 

(TW-0FDM)::5S^®PgJi'^b;^^5E;^c:ov^■ci^-^5. OFDM 

< t &®^f1^SC$:fiSfe#ari-:^ hcD:^#$:^ < i: 

[0 3 6 0] *:|IM0!l©pgjl^bCD;&ffi^M>'^i> HI 1 30 
4 6{C5^t-J:^{cBAJg®:if-H^F^t gaSrIgBjKD 
:*r- K t g b {C Jt-<T ^ t < t S C i: J: ?) A JlCD 

•5. c:^ LTif— KB$H®Weightingtc<fc ti-x'^u^/^;^ 

-Weighted-OFDM(GTW-OFDM) hD?^o 
[0 3 6 1 ] $e.{::llAJli:^BS®i>'>5}^>'l'B^P^T s 

r^t s &^B(Di^->Tnjvmfst sb<t»):^g<i:5, r 

?.i:CntC J; ^)Ji|^^;(IS±^Ci5V^TA, B®dr-^'J-^® 40 
r^P^^^tL^tLAf a, Af bi:-ri>i:Af a>Af b 

'>>:1^;i/B#F^TsOWeighting©MB'J'fb{Ccfc t)^ABt; 

Cl©:^^^Carrier-Spacing-Weighted-OFDM(CSW-OFDM) 

f^^o GTW-OFDM^fflV^T 2Jl©P^Jiei^^||:Sb. ^ 
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ttaho *fcCSW-OFDM^fflV^fei'>;}^;^B#St stDMSU 
•fbtc i 5 H AS ii^B^CD C/N t3?*-r ^PgS^bSGW- 

T V 1 43^^ T ^ t b fc SM*^T- § S i: V> -5 
M© ^ ft < -r CI tt^<*cDei^3iai* S: S t) T I fJS 

^^e■:>T*ll^te^«l©GTw-oFDMSfflv^T^g^^gT 

■a-fePgJlS T VS{3^^^]K-r 2. -5 

€.0 c®«^B>iKe®i-5 tcCSW-OFDM-^C-CDMi:ffia^-&t) 

-a-Sdhtci »3 c/Ntc:fev^-r•2.PiJlYbAs^^t)^5^ ?>fc 

bfe^i&SOSe*s plig i: 5S: 5 . 
[0 3 6 2] M^t:9<}{3■v';^5=■/'■^;^®»#S:B5iB^t■-Si;^ 
1314 5 (a) icmt^olzmmmmi^i^^^-?)\y^/'^^ 

8 1 0 ei~d<Di^ti:mimtm2m(Dm^ifi§:mx- 

HDTVoe^*s^i@Tt5o b*>b. ^14 5 

(b) lZ7nT^olzJg:l^-^)V^j^^8 1 1 a~d®a^ 
{±> ^2Ji®Bfs-^0:y-KBtF^. TgbASSv^fci^a 
liT'&35:<*e5. c:®«-&. ^ IMCAM-^tt:?!/- 
F^Tga*s^vifeK). jl5i^F^®ftv^x';b^y?>^®i^# 
$rS:{t'kV^. BijaiO<t3(CBft^{rttTV®iaJ^j5K^>{)S 
^^tlTiSt). A{s9tcUiTV®ig^fi!4^*$^^ttTV^ 
l?'Jx.«*«ifflTVT-{iLDTVASS*T-t5. 
^ ^tzm 1 m<Di^>yr^}\^mmT s a.^T sh i.*):^^ < 
i: -3 T v> 5 fc » C/N ® s&'fbfc *j ^ 1 Jl , 

[0 3 6 3] era bT;tf— KB#P^i:i^>3j<;i/B#F^®MS'J 
<}u^-r^:^tizj:^). OFDM®-j»:7c®PS®<b*'®^ 
^c^fiKT-qltgii'fcS. lai 2 3®i^5&«J5)<;T-;tf— 

[0 3 6 4] CI^T*i*:d«J3&fi«J?&fflV^Tpb<j®'^i.o 

i^i!3SWjK*s^<;fet). ;»;§<7feS, ^Jx.«^l 4 8 
t^1-<t-5{CD/U<3 0dB-r-{iS*r?6®:K#*:;*ct 
3 0/isW±tc:&2>o 014 8{C^-r<t-5{3 5 0 
/zslM±®Tg-$r^i>' i:l::<t !3s — II^.V'«^f't=T-*>S: 
ffr-ti>o iieoTiai 4 9 (a) lzm^d^Ui7rstJ:.olz 
TVe^l s e ctC^^bTEl 4 9 (b) fc:^1-2ms 
OjgW®d*)> S-i^>:iJt;i/S^ ijgs Ola, ^2^8 
0 1 b, ^3118 0 1 c(D3^(Dmm(DVJV-yiZ^ 

if. mi 4 9 (c) izTfi-to &^®i^;v-r®*f- 

ra7 9 7 a, 7 97b, 7 9 7 co^t)Tga, Tg 
b, T e c^m^i£5 0 JUS , 5 JUS, lustS.^^ 
ItSbTi&^-r?.' i:f'<J:!?0l 5 0 izm-^X^tamm 
801a, 801b, 801 c ® 3 -:3®pgS®v;U5^/^ 
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G T w - o F D M^mmt^t^mB^^^'^^^'^ ^ 

^Oo b*^U tf«a©'>^v>LDTV®iii«{s^®^ 
^1S8 0 1 aT-{i**-Kl^raTg4 3 0Asa±©5 

#ic*«fflTVliLDTvyi'-K©iiiS-r-Av>fc 

«)M P E G 1 -J? ^ ;^ CD 1 M b p s gJKWfeji^:^"^- 
V^<, tjeoTEll 4 9^cS^^bfeJ:o^ci->#^^^F^'7 9 6 10 
a T s a ^ 2 m s ©)ll^t5^ bX 2 0 0 ^ s i:ix{S 2 M 

Tlf-C*>lMbpsi£<lCft?)s LDTV^lx-h-©il 
e.nSfcto*^H^®CSW-OFDM 

^BJ® C - C D G T W- 0 F D Mh«i*^^^t)-B-fc« 

4 9T•ttllH:i/>^>'^i^^'«^■^'^''''^^'''^^^'^ ^ ^ 
a 7 9 6b, 7 9 6 C$:2 0 0//S, 1 5 0 // s , 1 

0 o/zscsmbTv^^.o m^xmim. mzm, ^ 20 

[0 3 6 5] illil#lCC/N{C^bT*)PgiiSfe7i*^^« 
i-S, El 5 ICm-riaCCSW-OFDMfcCSW 

O F D M h *^B^©C-CD M^ffia^-&t)-&T -fe^^T- 

*s$)So ^1^8 0 1 eiHiinm 1 -2)1 8 5 1 a, II 
1-3)18 5 1 a-?:{4v;i.^/^;^TMA^:^t<*^^C/ 30 
Hifim^^mmm^it^^mTVRe c e i v e rC*3V^ 
-t:<tLDTV^V-b'®S«bfc§:fSA^T-§?.o II2)1 
8 0 1 b 2 - 3 )i 8 5 1 b T- ti-'t-lf >J 7 
U > U T© i a C C /N A^® < . rf->^ h ©^V^S 

m*«J©@«^t-*"''^'^«*''?^*® S D T V ^ 

©S{S*5-e^5o 1t-t;^:x.JT©*^J-:i±^t5i6!)SB 
3)i8 0 1 cT-{±C/N*s«<. itiiigAi;^t<3-^ 
h i^'J^'fev^ fctoHDTV^i/- h-©iijK-r-SfeT- 1 2> o 
' -5 bt C/N i:-x';b5^/^:^© 2 »Ki©P^JiS»3S*^* 
i-r?,. c©j:^lc;k:^^s^m*^*^B-§OGTW-0F 40 
DMfcC-CDM©^^^i5-t^fcii. GTW-OFD 

M i: c s w - c - c D M © «a*^^^-&fc'-^ <fe * ^ *^ ^ • 

[0 3 6 61 C/N©31i:v;i/5^/^^©3H©2^):7c 

(Dmmmmmomi^^ti-aD'Ty^ sdtv. ldtv 

^c5^^1- d fci s-7;v^y^xic^v> A)i©« 1 
.,b7 9 6a ItcH: LDTV 4E§U i>:K:v;i/^/t>^l:: 50 



^V^;^ll»;^7 9 6 a 2^C/N'*^bC^V^XD>v^7 9 6 b 1 
{± S D T V © IslRSm^-^ 7 K 1^ ^S^'*^ ^ ^ 

«^^iaS-r2.o B)1©^2J1. 3)it:ttSDTVffl- 

mm^^i*)^^^^"^- HDTv©HP<f^^KB-r 

S„ CHttiK 2. 3)ltSDTV, EDTV, HD 

[0 3 6 7] C ©a-^ C N^<b-^-^;i/^''^^ < "^^ 
{f -r * S iffij^ b is^t. S » T V{t^©Sf *s *^ 
a'J>U Ell 5 3i^^x-r<tat3*7T:®Gracefu 
1 D e g r a d a t i o n*s||]^-r2> i:V^9^^£3K{C*:V^ 

t) *I6BB© 3 i):^3i©pg«^Sii£& «s b © t- 

[0 3 6 8] *^B^©GTW-0FDMfcB!i3£©*^W 
©C-CDM©ffl^^^to**fcii^ GTW-OFDMJ: 
C SW- C - C D M®ffla^^^*3^i^- «t ^3 2 ^>:7C©Pt»^ 

rDMi:Power-Weighted-OFDM©m 



„^j-ti-a-4'. GTW-OFDMi:flbOCNR©P§^i53^ 
S iiffi^-a t>-a-r % 2 *7C©PSaMiSKltt*S^ 
[0 3 6 9] m 5 4tt=3!^^UT7 9 4a, 7 94 c, 
7 9 4 e©m*^^^'J:^7 9 4b, 7 9 4 d, 794 
f ctfc-^T/h$ < Ba^^-rit bTi2l{ib&*)©-c-s 2Pg)l 
©Power-Weighted-OFDMA^^at 
?,o iS^-\'>JT7 9 4alCigSE^i.^^U^7 9 5 a, 7 
9 5c©«^4.1s]«l^bT^^'Jr7 9 5b, 7 9 5 d 

CM bTS±im^f tt -r ^ 3 i; i t) 2 Pi)i n 

2B©m^©^^JS:b«)bTV%?>. ^t^TTxI-i^C^ 
^ 'J 7®)^?SI$^^#^tit1-Sfc»lB]-)S«ft^f t^fe^- 
flbOT^U ^Mji^'^©Sfi**'^«C^^^ 

[0 3 7 0] m 1 5 5®iai- l-^®i^>^''^'^ 

9 6a, 7 9 6 b, 7 9 6 cSt*- KB§F^7 9 7 a. 

797'b, 7 91 c(Dmmm^mt^-^f^^fs^^^^ 

c i: i f) 3 )l©-^;i^5^^^^ l^?!*"^ ^I^'SS®^^^ 
^AS^^-r?,, 01 5 5®i^P^iSBt1-S^^A)i. B 
C)i®7^-^A^B§F^«-ti^^t!c-ri>o C©feK)^t^ 

^ t ^ > - 'J - i: <fc ©5S^*5 
ISSlt^nT V«-^*5^^bT«IST-S ^ i:V^^J?^I^A^^ 
:&o 1§{CA)l©5^-^4^t!c$-e-1'>^-U-^$:iPl:^ 
^Ztlzi:*) m«T VS«l^lC«4t-Sflb© itt*©^ 

^ ^ 

[0 3 7 1] i©ii-&©R<*^S5^tECCi>3-y-7 
4 4 j i:ECC7^n-^5^-7 4 9 j ©^D -^^5:0 1 
6 0 (a) (b) iZ^n^eHmto ^fcgll. 6 7lCv^ • 



79 

— U-ygeg 3 6 hCDy" • -i U— T'RAM 9 

3 6 &(Dt^-r:^m^fi^^ >'p — V—yy—yjl^9 5 4 
8 (a) T-^U. •O^-U-T'giatL 1 ^0 
16 8 (b) tC^s-To 

[0 3 7 2] z.^LX9=-^^^ >^-^)-r-r^z.t 

El 6 iCDVSBSe^SwyD^yi'EiiBl 6 2(Z)VS 

BiiMaCDlTD ■;;^J'|2|{C:T^-rid{C|IMfiHI4. 5. 6^ 
T-a5i0^US:4 VSB^B VSB-^1 6VSB®i£i^Se 

fc »s flb±SJ i5 V ^ T y -f XOi!>55: V ^ T V AST- § 

[0 3 7 3] Ell 5 5 CD^iCtCi »3 3Pg@CDPiSffiCi3IS: 

inxTVN--;;^ h y XcD5i5S4<g;jlST- ^ fc«)^«4T V 
Sfi^^^'^r-;; b T V^CD^iij^{c:<t:2) LD T V<7U — 

H CD T V §m SrS^ ^ -l^- -5. i: V ^ a JS):^ A^fe -5) . 

[0 3 7 4] *:^B5H:ASK, QAM, PSK. OFD 
M CD ^li S S ffl V ^ T IIJte«?iJ SftB^ b fc dSffeCD 5?; 

SrfflVN^C iiti ^)iB^|^CD^^;&^■rei^ll^•r-^)3l^ — 
[0 3 7 5] ^^m(D^mBmy5^(D—o(D!i^mimm. 

mi^::^9-Alzmmx-^^ t.cDT-tt*:v^. ^Jx.«#^S{s 
^F^CD^MaiMi^x 7^ A ^ ^ CDB#^{cf# «iftCD 
ffl^S^*iJffl^*i:e^CDS^)fiJffl^*CD:gt#§(ci: t) A^x. 
2)CDAsg%,ig|^$f§#;|S^,^:^f^X-feS. 3 CD i ^ 

[0 3 7 6] uA-u^ «M5i{jg;^s;-?'Sb±Mji;^^:cD« 
'^it^mB(D^^tjii^mm&m:&^ifi<mx^^o ^si-tf 

!tee.«M«f3^©^a^&CD«-&5 0^W±CD*iKttAS5R»e> 

AS T vmm^smmmx- § s j: 3 {cs«n4cDfe?.ajgsr 

C553g t H D T VK3^ t CDSt^tt ii^f ^CDtS^gfiigfiCD 

[0 3 7 7] *^BJB:m*Jaj^J: D *)iiI«ElS^^*«*i 

Ufe ©T- ^ s AS. gfiWilfz^ei^eptios bTBS;i+ 

i: tc J; t) i^{tmcDll:t) $ S ^'ti^-Ti^I'Stt'fe < S , 
ClCD*:to:Rttom:t^cD/J^$^,^«MT-4) jt^jifgpItgT 

ttzms^. mmm.t)*^mi^i.fzm'^x^m-(Dm^ 
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[0 3 7 8] ttz:^^Bm^mB:m:&^^m±mmizm 

«:^^|Jffl^¥2r^<#iS:■r•i>'i;>gAs;fev^fc«> 
ot^^^^ H D T vmjII;5SCt- Ji??i9E L fe-y-- tfX 'J 

Mi:Buie©N T S C i: H D T VSIi^fe b < {^S^^JCD 

pa;ttcDja^ASfe5o i.fzTvm^m(D7.^^>i)—b't,fy 
i)$>^o ttiis. mmmx-itQPSK. i6qam. 32 

10 QAMi;4VSB. 8VSB. 1 6 V S BCD^^;i^ JCS: 

m^-^rzmt:m^^xm.mi.tzifi. 6 4qam. i28qa 

M. 2 5 6 QAM-^3 2 VSB. 64VSB^tafflT- 
#-^>C:^(±t^^^X•^)'feV^„ t.fz. 05:fflV^TlJSB^ bfc 
i d tC#ttCDP S K-^A S K-^F S K iCSffiT- ^ i. CI i: 

■r^ms&mtiwtmiyrzi^. fdm, cDMA-^'Ss^ji^ 

[0 3 7 9] *^BjCD#fiei@|j^^CD— s>£D!|tm{ijiI?^ 
20 -:>Xiimt>mm^mifii!}'tit)i&T-r^o 'l^^X±X<DBi 

%rs<omMMm 7^ a js: ^> ^ cdb$ w i-f# ^ n «]Scd 
[0 3 8 0] bA>b. mmm.m:&A^m±&Lm:Q^(om 

^H:*#6B^©J;o^i:^fiSeai*SCASi£>SffeSo Jfe-ff^ 
e.«Ma32lcD^*SCD«^5 0^ei.±cD7^c^^4AS5Rto^^^ 
?)o CCD^F^. SJjiM*&!i^S$^t^V'>AsfeJg^ff{c^!ii 

^CDi^3l€{Ci3V^•r■S^.^fc:43V^T*Mii^^^fc§MMAs 

t)55:tt*xiS%:?>^i:VN, *^B^S:fflv^?)i:gfc^?cDNT S C 
Sf ^ H D T VSJ ©S«itt <f *©tS«fi jifi©i£ 
5i^4^;^^^^»As^5e,^^s. 

[0 3 8 1 ] *^B§tt«:^j?aj^j; (3 i>m^m^m^mm 

i: t J; t) 5: ? {5 i:-ti-^-r'i;>Stt:^e <>& S . 

40 z.cDfzisb^^&aym.tKD'h-^x.v^mxii^^mm'^ttXh 

^TzmM. mmm.tiifimx\^rzm-^x"bm-<omj& 

T-eaiT-§5fc«)*?*©l£58tti:> i!fflB©S««i:©P^ 
©sifeSASf# n?. o i-::i±jif>^fe <t o c*%Bj(i«Mfi)j 

[0 38 2] trz:i^%m(D^m&m:^^^m±mmizm 

m:^7^lJffl^^^^i^<#J5t■r5'i;>SAS>5;^^^:«> 

^MBli^J:tl*^B^{±^^£b^■rv^. Hij7in©<tol3iie* 
©T^i^^j'^i/H D T vs!(ii55^T-{i*iE bfe-y— t::^3i u 

50 ^i:Bii3£©NTSCtHDTV§MM*.b<H:§f^«i© 
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1^:^. tjiii. ^t^K-{±l 6QAMi:3 2QAM®^ 

m:^A^m^^tzm^m^'xmm\.tzifi. 6 4qam^i 

2 8QAM-^2 5 6 QAMI|lCiSfflt:*S?.-i:a:^^-5S 
K^A S K-^F S K icM^I-e t i) C i: 4) a 



[0 3 8 31 

fc^fijb. &(f^,*lln<i©^ 1 T^-^^'Jtr?*J&$-a-"C 
nfii©^l7^-^5?'Ji:^25=-^?iJfc^3^ 

MgESie^^jSimb. B 1 ^mn 2 3 T-i±. mmm 2 5 

lCj:t)nfii®^l^-<5'?iJ&. ^2§ll^3 3X'ti«l 

it). ^aj||i;b-rg::^mffi©T'-<5'5:kiibfc^{ia^^ 
a)y^—^ $:a^qltgfc bfeSliH4i:%Mtt©fc2'fe'^^ 

1 1 tti^ b < t±Qffti:®sgsi^& f _^ b 

t-m-^. C©8gSl*^n> l*«>nf ii^cS-t^Kl-tiBii 

'^[O 3 8 4] C©e3=^l^l^NTSC{t^^^l^-<5' 40 
HDTViiNTS Ci:®M{t^5:^27=^-^?'Ji:b 

ISl] *^B^®^l®^fi^i-*3lt2.feill^S®i^>^ 
[0 21 *^B^©^«« 1 ©SUS^ 1 © :/n >v ^ 0 50 



[® 3 ] :^mM(Dmmm i ©js<ns-^®^^ ^ ''^ei 
[04] *^B^©^»J 1 ©smis^®'^^ ^^^s 
m 5 ] *^B^©^siEfi^ 1 (om^^^o^^- ^' ®«) ^ ^ 

[0 61 5is:^W©^«'« 1 (Dm^!^^^(0^-^^ 

m 

[0 81 *^B9©*«&0!1 1 ©fs^J^ifi^ft^-'^'^®^- 

m 9 1 *»B8©^fiE^J 1 (ommm^om^^momm 

[0101 *^B^©*a60'Jl®«^l 6{itQAM©'<^ 

h;i/0 

[0111 *%0^©lllii6fi^l®:^>^-^*Sr2i:3Ht 

[0121 *^B^©^3iS^Jl©^J^6 4ttQAM©(s^ 
;^©0 

[0131 *^BS©*«I^ 1 (DTl^y'^^^r^tmis 
[0141 ;$;^B9©IIBSt^Jl®*^6 4«QAM©fe^ 

[0151 *^BB©^«^Jl©^^K6 4«QAM©tb* 

A., Aa®l5iB^0 

[01 61 *«B^©^SEt^Jl®^>^"^*S^^' 
[0171 *|gB8©»JEF!ll©7=S^^'"'^fe^®^'^^^ 



[0181 ^%mo:>mmmi(D4PSK^m(Dm^7.^ 

[0191 *fg0^©^BS«^J 1 1 §<gm©:7D ^^^0 
[0201 *fgB^©^JS«?!l 1 © 4 P S KMs®<s^:^ 
'^-X^M T^^A0 

[0211 *^B^©*«g«^ 1 ®^ 2 ^mmoyv >v ^0 

[02 21 :^^m(Ommmi(DmBl 6filQAM©fe^ 
h;i/0 

[02 31 *»0J©*fii5t« 1®^J^6 4ttQAM©{s^ 

b;i/0 

[02 41 *^B9©^SS0!ll©7D— ^i'-b 
[0251 (a) tt**B^©^«^Jl®8ttQAM®{S 

(b) H:*^Ba®^«^ 1 ® 1 6<tQAM®{g^'<^' h 

[0261 *#6W®^^J 1 ©^ 3§tem©7'D >y ^0 
[02 71 *^BB©IISE0iJl©^JK6 4ttQAM©{3^ 

[02 81 *^B8©*JSt^Jl©7D— 

[02 91 ;*:«B^©llfiE^J3lCj5lti>e)^'>:^^A®^ 

[0301 }$:^BS©^fi^J 3 ©m 1 m^^ > 3 -y-© 



(43) 
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[^3 1] *^B^CD|I5E^J3©^ lia^v^:3-^®yD 

[03 3] ^%mo:>mMmz<D%zmm.'T^-¥(D:r^ 

[113 5] *^B^©IIJE0!l3©Di, Da. Da^f-^OB^ 10 

[0 3 6] *^B^®IISfi0!l3©Di, Da. Dait^®^ 

[113 7] *^B^©^5£fi?[|4t::*i:^^e3i^g©i^^7^ 
A^<4:©«tfi£E 

[^3 8] *^B^©IIJS^J3tCijJ:i-S|£ff^l 6 QAM© 

{t-^,'i^©^<5' V)i'm 

[E 3 9 ] *^B^©|IB6t?!l 3 iZiUf .^mm 1 6 Q AM© 
[E14 0] *^B^©^SE^J3{Zi5lti.^?&6 4QAM© 20 

mil] :^mm(Dmmm3(Dm?sm±(Dm^mmm 

[S4 2] *^BJ©SIJE0iJ3©TDMA7^^©B#HIW± 

©if-^iBasi 

[ El 4 3 ] *^B^©||SE{?iJ 3 ©a6j2l?SB^[51S&® T'D 

[044] :^mm<Dm&m 3 ©asgsiiss^ona^ 
[El 4 5 ] *^B^©^«?ij 3(Dm&m:&A<Dmmmm& 

[04 6] *|6W©^«?!|3©1 6QAM{i^©(i^j^ 30 



[El 4 7 ] :^9^m(Ommm 3© 6 4 Q AMe-^©(S^i^ 

[048] *l6B^©llffi^j 3© 1 6iifg;^S;©a6ii?KS 

^lHlSS©rD ■J'^El 

[E14 9] *%B^©||^fE0lJ3©Dvl. D„i, Dv2> 
D„2, Dv3, D„3<i-^©B#F^^S'fb®i5iB^0 

[05 0] *^Ba©|ISS«'<J3©Dvj, D„,, Dv2s 
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